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VOL.  I. 
LOGGING. 

IXTRODUCTIOX. 

On  several  occasions  I  expressed  the  hope  to  Canadian  and  American  Foresters 
and  Linubermen  that  many  other  officers  from  India  might  be  privileged  to  enjoy 
the  unique  experience  accorded  to  me. 

This  was  no  empty  compliment  but  the  expression  of  a  sincere  conviction  result- 
ing from  that  experience.  It  \vould  pay  to  give  a  considerable  mimber  of  officers  in 
the  Forest  Department  a  first-hand  knowledge  of  conditions  in  North  America.  The 
Government  of  India  might  well  show  its  appreciation  of  good  work  and  meritorious 
service  by  selecting  two  or  three  officers  annually  for  deputation  on  their  way,  to 
or  from,  home  on  leave.  Such  a  concession  would  be  highly  prized.  Moreover, 
interchange  of  visits  between  Forest  Officers  would  l:e  one  step  towards  further 
cementing  the  bonds  of  union  betvreen  the  two  countries. 

As  the  report  itself  shows  I  could  not  do  more  than  acquire  a  superficial 
knowledge  of  many  of  the  subjects  touched  upon.  Coupled  with  this  is  the  fact  that 
visits  to  only  twenty-seven  lumber  camps  and  about  the  same  nimaber  of  special 
works  could  not  possibly  have  exhausted  the  field  for  study,  seeing  that 
there  were  thousands  to  choose  from.  Assuming,  therefore,  that  there  is 
plenty  of  scope  for  further  inves(igation,  and  permitting  other  officers  to  take  part 
in  the  enquiries,  the  additional  facts  brought  to  light  should  result  in  a  better  per- 
spective being  attained. 

Not  only  would  the  adoption  of  the  above  suggestion  enable  the  Forest  Depart- 
ment in  India  to  keep  up-to-date  with  further  developments,  but  it  would  also  be  a 
good  way  of  keepirift  in  torch  tcith  manufacturers.  I  look  upon  this  as  a  matter  of 
great  importance?  if  any  large  purchases  of  machinery  are  likely  to  be  made  in 
America.  It  is  my  experience  that  nothing  puts  business  men  of!  more  than  being 
approached  in  person — and  more  so  by  correspondence — by  men  without  a  fairly 
good  general  idea  of  the  matter  under  reference,  or  of  the  particular  line  the  business- 
men are  themselves  concerned  with.  For  this  reason  alone  I  reconmaend  that  at 
least  one  fairly  senior  officer  vith  tie  requisite  qvalifications  be  sent  annually  to 
America,  and  that  the  actual  placing  of  orders  for  machinery  be,  within  limits,  left 
to  his  discretion. 

It  is,  indeed,  not  only  in  respect  to  lumbering  and  wood-working  industries 
that  interesting  developments  are  constantly  taking  place  in  the  Western  World. 
The  virile  growth  of  the  United  States  Forest  Ser\-ice  is  also  remarkable.  It  was  a 
source  of  great  regret  to  me  that  I  could  not  find  many  opportunities  for  meeting 
Canadian  and  American  Forest  Officers,  or  for  making  special  visits  to  forests  of 
interest  silvicidturally.  I  learnt  sufficient,  however,  to  convince  me  that  study  of 
such  forests  would  be  distinctly  useful  to  Foresters  in  India. 
23]R&A  9 


2.  My  stay  in  North  America  covered  a  period  of  a  little  over  five  montlis.    I 

laiidfd  ut  New    Yiirk    on    20th    I'Vliruary, 

home. 

I  pnxreodcd  first  to  Ottawa,  in  onler  to  arranpe  details  of  my  tour  in  Canada 
with  Mr.  K.  H.  Cumphtll,  Director  of  Forestry  to  the  iJomiaion  of  Canada.  Before 
turniiiK  southwanb  I  paid  two  short  visits  to  lumber  camps,  one  near  Ottawa 
and  the  other  in  Eastern  Quebeo,  to  give  iiic  sinne  iuca  of  working  under  snow  con- 
ditions. On  my  way  n.iith  1  halted  at  New  Haven  to  discu.ss  details  of  my  tour  in 
the  States  with  Profej>sor  liryant  of  the  Vale  Korest  .School,  to  whom  I  had  been 
recommended  by  the  authorities  at  Washington. 

A  week  was  spent  at  Washington  studying  reconls  and  collecting  information. 
I  left  there  on  17th  .Marcli  for  a  lumber  camp  in  North  Carolina  and,  in  the  course 
of  the  ne.xt  live  weeks,  vi.-its  were  paid  to  eight  lumljer  camps  in  the  Kasternand 
Soutlurn  States.  I  also  KK)ked  into  the  Water  Hyacinth  problem  in  Florida  and 
Louisiana,  and  saw  a  turjKntine  operation  in  Te.xas.  A  week  was  taken  tip  with 
crossing  to  San  Francisco,  including  halts  at  Flagstaff  (one  camp)  and  the  Urand 
Canyon. 

It  took  four  week.*?  to  visit  nine  camps  in  North  California,  Oregon  and 
Washington.     A  fortnight  was  spent  in  British  Columbia  and  four  days  in  Idaho. 

Crossing  Montana,  Dakota  and  Minnesota  took  four  days  steady  travelling. 
After  visiting  Duluth  I  liad  three  interesting  days  at  the  Madison  Laboratory. 
With  halts  at  Chicago,  Detroit,  Buffalo,  Niagara,  Hamilton,  Brantford,  Toronto 
and  Longford  it  took  a  week  to  reach  Ottawa. 

In  the  course  of  the  next  week  the  Montrejjl  laboratory  and  Syracuse  Uni- 
versity were  visited  and  New  York  was  reached  on  7th  July.  Sul)soquently,  a 
lumber  camp  was  vi.sited  in  West  Virginia  and  three  days  occupied  at  Washington 
in  Baying  gixnlbye  to  the  Heads  of  the  Forest  Service.  The  rest  of  the  time  ( 1 1  days) 
was  spent  in  New  York  interviewing  manufacturers,  getting  passports,  collecting 
baggage,  etc. 

3.  Inthccourscof  the  tour  of  five  months  I  tmvelled  in,871  miles  on  open  lines, 

„  ,  4l"2   miles   on   logging   railways   and    1,082 

miles  by  motor  trolley,  car  or  launch  ; 
total,  18,445  miles,  besides  journeys  in  towns  and  cities.  32  whole  nights  were  spent 
in  train  or  steamer.  The  only  places  with  halts  of  more  than  four  davs  were 
Wa.shington,  San  Francisco,  Portland  and  New  York.  Everywhere  I  found  matters 
of  guflicient  interest  to  occupy  mv  time  fully  and  towards  the  end  I  was  distinctly 
tired.  The  tour  might  verk'  well  have  been  extended  to  nine  months  for  more 
detailed  study  of  the  operations  actually  visited,  and  tlien  it  would  only  have  enabled 
me  to  see  one  or  two  examples  amongst  scores  of  a  similar  character. 

Eiich  visit  to  an  operation  generally  included  an  hour  or  two  in  a  niill.  In 
addition,  sjwcial  visits  to  other  mills  and  manufacturing  plants  were  made. 

Part  of  the  machinery  used  on  the  Pacific  Coast  is  made  on  that  side  of  the  Con- 
tinent. The  manufacture  of  the  rest  of  it,  and  also  of  the  greater  portion  of  the 
machinery  of  all  kinds  used  in  North  America,  is  concentrated  in  the  LakeStates 
and  Ontario.     Most  of  my  time  in  the  last  month  was  taken  up  with  getting  into 
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touch  with  manufacturers  themselves.  I  paid  many  visits  to  individuals.  Tliey 
were  distinctly  useful,  not  only  in  extending  my  own  knowledge  buu  also  in  helping 
firms  to  understand  what  Indian  conditions  are  like  and  what  Indian  requirements 
may  be  in  the  future. 

4.  The  reception  met  with  everywhere  was  cordiality  and  kindness  itself.     I  am 

filled  with  a  deep  sense  of  gratitude  to  all 
the  gentlemen  with  whom  i  cam;^  m  contact. 
The  United  States  Forest  Service,  the  Dominion  Forest  Service,  and  the  British 
Columbia  Forest  Service  placed  all  their  resources  at  my  disposal  and  spared  no 
pains  to  give  me  all  possible  assistance  and  information.  It  was  the  same  in  the 
various  lumber  camps,  mills,  factories  and  training  schools  visited :  everywhere 
a  most  kindly  reception,  every  assistance  to  see  the  operations  and  a  cordial  invita- 
tion to  stay  longer  and  come  again. 

The  shortness  of  my  stay  at  each  place  was  a  frecpient  source  of  regret  to  me. 
I  should  have  liked  to  have  had  more  tilue  in  wlich  toans\ver  the  eager  questions 
about  life  in  India.  I  often  regretted  not  having  brought  a  good  collection  of  photo- 
graphs and  lantern  slides  with  me.  Stories  of  life  in  India,  and  especially  of  such 
subjects  as  logging  with  elephants,  were  a  never  failing  subject  of  interest  to  lumber- 
men. 

5.  There  are  two  gentlemen  to  whom  I  desire  to  express  special  thanlvs,  Mr 
Ealph  C.  Bryant,  Professor  of  Lumbering  at  The  Yale  Forest  School  and  Mr. 
Geo.  M.  Cornv^•all,  Editor  of  the  "  Timberman",  Portland,  Oregon. 

I  was  very  fortunate  in  being  able  to  meet  Mr.  Bryant  more  than  once,  first 
at  the  commencement  of  my  tour,  later  on  in  the  South  after  I  had  been  to  some 
operations,  and  again  at  the  end  of  the  tour.  Discussion  of  my  impressions  with 
the  Professor  was  of  great  value. 

The  frequent  references  in  my  report  to  Mr.  Bryant's  text-boolv  "  Loggino-  " 
(published  in  L 9 14)  show  how  very  useful  the  book  was  to  me.  Copies  of  it — or 
better  still  of  n  revised  edition  up-to-date  and  more  suitable  for  readers  in  India 
—  should  be  in  every  Forest  library.  It  would  be  a  graceful  acknowledgment  to 
Mr.  Bryant  to  invite  him  to  India  to  write  a  revised  edition  himself.  In  this  con- 
nection it  m.y  be  mentioned  that  Mr.  Bryant  is  acquainted  with  lumberin<^ 
conditions  in  the  PhiUippines,  as  he  has  seen  service  there. 

Before  leaving  England  I  was  recommended  by  an  officer  in  the  Canadian 
Forestry  Corps  to  get  into  touch  with  Mr.  Cornwall  as  soon  as  possible  after  my 
arrival  in  America.  I  was  fortunate  in  being  able  to  do  so  personally  at  Washing- 
ton before  leaving  for  the  South.  Mr.  Cornwall  knows  everybody  in  the  lumber 
world  on  the  Pacific  Coast,  and  his  introductions  made  me  welcome  everywhere. 
The  "  TimbeDiian  "  is  a  paper  with  a  wide  circulation  and  great  influence. 

6.  My  instructions  being  to  study  lumbering  both  in  Canada  and  in  the  United 

.   ^      ,  States,  at  first  sight  it  may  appear   surpris- 

Reasons  for  shorl  st.iv  111  Canada.  ,•„<-!,„<-  t  „,,,„  l„,,  i-l,  ^^      ,        .1 

mg  tnat  1  gave  less  than  a  month  to  the 
former.  This  was  because  Canada  is  far  behind  the  States  in  matters  likely  to  be  of 
interest  in  India  in  respect  to  logging  and  wood  manufacture.  The  fact  that  logging 
in  Eastern  Canada  is  done  imder  snow  conditions  more  or  less  rules  it  out  altogether. 


In  British  Colunihia  I  saw  practically  nothinp  that  I  hatl  not  already  soon 
in  the  States  nf  Washinpton  ami  Oregon.  If  my  tour  hi:d  hoen  stiirtcd  from  the 
West — a«  wouKl  1)0  the  ca.^e  with  anyone  coming  direct  from  India—  !  .should  natur- 
pJIy  have  staved  lonpcr  in  British  CVilunibia.  but  even  there  the  greater  part  of  the 
logging  and  mill  machinery  comes  from  the  States. 

Many  of  so-called  Canadian  firms  are  simply  branches  of  parent  firms  in  the 
Vnited  States.  It  is  also  a  common  practice  to  import  parts  of  machines  from  the 
States  and  merely  to  a.s.send»lc  them  in  Canada. 

A  considerable  quantity  of  sa\nnill  plant  is  made  in  Ontario  and  a  certain 
amount  of  logging  machinery  in  British  CoIu:ui>ia  and  Fla.stcrn  Canada,  but  for 
manufactures  such  as  veneers,  cooperage,  creosoting,  etc.,  all  supplies  come  from  the 
States. 

7.  There  is  such  a  complete  vocabulary  of  technical  terms  peculiar  to  America 

that    it    takes    time    to   become    familiar 
T«*ni™j  icnn..  with  them.     Some  are  used  freely  in    this 

report,  as  they  have  no  good  equivalent   in  use  in   England    or    India.     A   few 
e.\ami>le8  may  be  given. 

"  Logging  "  is  a  general  term  for  all  operations  connected  with  the  prepara- 
tion of  logs  in  the  forest  and  thetran.sport.  of  them  to  mill  or  sale  depot. 

"  LunJtcritig"  is  still  more  comprehen.sive  and  also  includes  rough  (».e., 
unplaned)  sawing  in  the  mill.  "  Lumber  "  itself  means  rough  convert- 
ed timber,  whether  cut  to  stock  sizes  or  not.  It  is  not  applied  to 
dressed  or  planed  timber. 

"  SkiddiTS  "  are  machines  for  hauling  logs,  the  operation  it.self  being  gener- 
ally spoken  of  as  "  Skidding  "  or  "  Yarding  ". 

"  Stand  "  is  a  rather  inelegant  phr.ise  for  the  amount  of  merchantable  timber 
in  a  forest.    It  is,  therefore,  not  exactly  •  quivalent  to"OrowingStock." 

The  above  terms,  as  well  as  others  such  as  "  HardwooiLs ''  (1  road-leave<l  species) 
and  "  Softwomls  "  (conifers),  are  so  well  known  anduniver-uilly  used  that  1  make  no 
a|)olog)'for  recommending  everybody  in  Iiidia  to  make  themselves  familiar  with 
them. 

The  term  "  Board  Feet  "  is  so  widely  u.scd  that  a  .short  description  of  American 
meth(Mis  <if  measuring  timi  er  is  given  below,  although  I  have  no  desire  whatever  to 
suggest  the  adoption  of  the  methods  in  India. 

The  "  Board  Feet  "  in  a  piece  of  timber  is  the  number  of  running  feet  of  sawn 
timber  12"  wide  and  1'  thick  contained  in  it. 

Inthccaseof  sawn  timber  it  is  usually  sufTicient  to  divide  B.  F.  measurements 
by  12  to  convert  them  into  cubic  feet. 

In  thecn.'v  of  logs  it  is  not  so  simple  a  matter.  Two  things  have  to  be 
remembered.  In  Knghmd  measurements  are  ba.sed  on  girth  '//  (he  luiddlc,  whilst 
in  America  they  go  by  the  tliin  end  of  a  log.  A  set  of  tables  catmot  therefore  be 
readily  converted  by  calculation  with  a  single  factor.  The  other  point  is  that  there 
i<«  no  standard  meth«Kl  used  by  everybmiy  in  North  America  in  the  same  way  that 
the  "  lloppus"  rule  is  u.scd  in  England. 

IS 


There  are  several  "  Log  Rules  "  in  America,  all  giving  different  results.  Tlie 
underlA'ing  idea  in  log  measurements,  both  in  England  and  in  America,  is  not  to 
record  the  absolute  contents  of  a  log,  but  merely  the  quantity  of  sawn  timber  it  is 
expected  to  yield.  In  neither  case  do  the  figures  tally  with  the  actual  measurements 
of  hunber  after  sawing.  In  England  log  measurements  are  anything  up  to  25  per 
cent,  too  large  ;  but  in  Am  rica  it  is  j  ust  the  opposite,  log  measurements  being 
anything  up  to  25  per  cent,  smaller  than  the  mill  output. 

For  the  purposes  of  this  report  it  is  sufficiently  accurate  to  assume  that  10  B.F.= 
1  cubic  foot. 

8.  A  large  number  of  papers  devoted  to  lumbering  and  to  wood  manufacture 
Publications.  ^^^   published    in    North     America.    They 

contain  a  good  deal  of  useful  information 
from  time  to  time  as  to  developments  in  methods  and  machinery.  For  example,  by 
the  courtesy  of  the  Editor,  the  writer  was  supplied  with  a  whole  series  of  cuttings 
from  old  files  of  "  The  Timberman  "  illustrating  and  describing  most  of  the  methods 
of  skidding  devised  up  to  date.  In  the  same  paper  attention  has  recently  beeu 
invited  to  a  machine  which  has  not  yet  been  brought  out,  namely,  a  self-propelling 
skidder  mounted  on  caterpillar  wheels. 

List  of  Publications. 
United  States  of  America. 
The  Timberman,  Portland,  Ore. 
The  American  Lumberman,  Chicago,  111. 
The  Hardwood  Record,  Chicago,  111. 
The  West  Coast  Lumberman,  Seattle,  Wash. 
The  Lumber  Trades  Journal,  New  Orleans,  La, 
Barrel  and  Box,  Chicago,  111. 
Veneers,  Indianapolis,  Ind. 
Coopers  Journal,  Philadelphia,  Pa. 

Canada. 
The  Canadian  Lum^berman,  Toronto,  Ont. 
The  Canadian  Woodworker,  Toronto,  Ont. 
The  Pacific  Coast  Lumberman,  Vancouver,  B.  C. 
Summary  of  the  Report. 

9.  My  report  on  Lumbering  and  Wood-working  industries  was  originally  draft- 

,  ^  „  ed  in  four  parts,  namely  : — ii)  Logging,  (ii) 

Summary  of  the  Report.  ^j-j^^g  ^^^  Manufacture,    (^^^)    Reslarch, 

{iv)  Water  Hyacinth,  all  to  be  published  in  one  volume.  It  was  afterwards  decided 
to  print  the  report  in  three  volumes  as  nearly  as  possible  equal  in  size.  The  sub- 
division into  the  four  "  parts  "  was  therefore  dropped. 

The  great  length  of  the  report  is  partly  due  to  a  desire  to  give  in  full  the  data 
on  which  recommendations  are  based,  and  partly  to  the  idea  that  the  detailed 
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desrription  of  logpinp  and  manufactures  would  I  e  of  peneral  interest  and  of  perma- 
nent value.  Kven  if  Wehtern  methods  and  appliances  are  not  at  once  w  idely  adopt- 
kI  in  India,  it  cannot  but  be  good  for  all  forest  officers  to  know  something  about 
them. 

Readers  of  the  report  should  not  overlook  the  fact  that  it  is  primarily  descrip- 
tive of  Western  methfxls   and    appliances. 
nn...hir»riir...  q-jj^  ^jij^p  j^(   ,j^^.  ,}ij;p,^ji  ^vas    so    limited 

that  a  similarly  exhaustive  description  of  British  practice  was  out  of  the  question 
and  all  I  could  do  was  to  try  and  include  details  of  importrnce  with  regard  to  saw- 
millii  and  manufactures.  It  was  indeed  foitunate  that  I  did  look  into  matters 
to  some  e.xtent  at  home,  for  more  than  one  of  the  impressions  formed  in  America 
was  found  to  stand  in  need  of  correction. 

10.  It  is  a  comparatively  simple  matter  to  understand  how  lopping  operations 

are  conducted  in  North  America  as  soon  as 
Voium.  1.    lowing  (Chapter.  I  ,o  VI'.  j^  j^  realise<i  that  they  nil  have  one   import- 

ant feature  in  common.  It  is  literally  true  to  say  that  extraction  is  hy  rail  in  all 
operations  of  any  mnpnitude  outsi'le  the  North-Ka.stem  States  and  North- Kastern 
Canada.  TninsjKirt  by  mil  has  displaced  water  carriage  even  in  the  case  of  floatable 
species.  A  careful  study  of  the  main  features  of  lopping  railways  is  of  importance 
l)ecause  thev  differ  in  many  respects  from  pern.anei.t  lines  open  to  public  traflic. 
It  need  not,  for  example,  be  taken  for  granted  that  exj)enditure  on  construction 
and  maintenance  would  be  the  same  in  both  cases. 

North  .Vmerica  has  nothing  to  say  in  favour  of  the  use  of  SM.\LL  CWCtE 
LINES  for  loppiiip  purposes.  The  inference  I  draw  is  that  the  hold  in  India  for  lines 
as  small  as  2  feet  is  very  very  small  for  logging  purposes. 

Two  ver\'  important  features  of  logging  railways  are  the  ui^e  of  bogie  wheels  for 
cars  of  ail  descriptions,  and  the  use  of  geared  locomotives  on  steep  grades. 

The  chapter  on  OCEAN  RAFTING  will,  it  is  hope<l.  lead  to  developments  in 
Burma.  The  supplementing  of  shijiping  by  rafting  nuiy  be  e.\p«Htetl  not  only  to 
improve  the  market  for  teak,  but  also  to  lead  to  more  extensive  use  of  Burmese 
timbers  for  railway  sleepers  in  India. 

11.  The  chapter  on  SAWMILLS  is  the  longest  in  the  whole  report.     The  more 
,,     ,.        „    ,„         ...,  tlie   writer  saw   i>f   Western    Sawmills   the 

'  more  he  became  couMn  e*!  of  their  suitabi- 

lity for  India.  Indian  mills  are  based  on  British  practice  and  the  latter  is  totally 
different  to  Western  practice. 

12.  The  foregoing  remarks  apply  chiefly  t^)  SA\S*MIF,TiS  for  rough  lumber,  i.f., 
V  I  .    til     «•     1  »f      I  <•>.  ^"'"  '''*'  breaking  down  «)f  lops,  but   the  case 

>olun.cin.     Wood   Manuf«cluro«    (<  h»i.U' ■  j«t  ^         .l         i  7  r 

VIII  Mu)  IX).  '•''  diflerent  with  subse«juont     manufa«ture. 

Britii^h  planing  and   rejiawing  machines  are 
quite  a«  good  ki  those  in  .\merica. 

A  visitor  to  Canada  and  thel'nited  States  cannot  but  be  .struck  by  the  intimate 
relation  that  exists  between  thedewlopment  of  luml>eringand  that  of  the  industries 
vhich  dei>end  upon  it  for  their  supplies  of  niatcrial.     The  one  cannot    expand 
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without  the  other.  There  is  a  every  reason  to  suppose  that  the  same  thing  applies  in 
India.  With  a  view  to  developing  the  logging  of  its  forests  I  believe  that  it  \Yill  pay 
the  Government  of  India  to  take  more  active  interest  in  what  happens  to  wood  after 
it  has  passed  through  the  stage  of  conversion  from  the  log  in  a  lumber  mill.  Pro- 
gress is  hampered  by  lack  of  knowledge.  Very  few  people  outside  the  trade  know 
anything  about  the  manufacture  of  VENEERS,  PLY  WOOD,  MATCHES, 
BARRELS,  SHINGLES,  etc.  I  have  therefore  gone  to  some  trouble  in  writing  short 
descriptive  notes  on  some  of  these  manufactures.  The  information  given  should  be 
sufi&cient  to  enable  anyone  not  previously  conversant  with  the  subject  to  learn 
how  to  set  about  installation.  The  notes  will  also  have  served  a  useful  purpose 
if  they  quicken  the  interest  of  forest  officers  in  general.  They  also  aim  at  enabling 
officers  of  Government  to  fonn  an  opinion  on  such  matters  when  questions  come  up 
for  decision, — applications  for  concessions  and  so  forth. 

13.  The  repeated  references  in  the  report  to  RESEARCH  IN  TIMBER  will, 
,„     „         ,  it  is  hoped,  help  to  a  realisation  of  the  urgent 

Voluiiie    III.-  Reocarch   (Chapters   XII   and      „„„„„„;+,.  f„„  J:  a         •  i     Fi 

xni).  necessity  lor  more  extensive    research  than 

has  been  accomplished  hitherto.  lamfiimly 
Convmced  that  the  development  of  manufacture  on  a  commercial  scale  in  India 
will  be  seriously  handicapped  if  it  is  not  preceded  by  much  more  extensive  research 
than  has  been  given  to  Indian  timbers  up  to  the  present.  The  research  will  be 
expensive  and  it  will  certainly  call  for  the  services  of  special  men. 

One  of  the  first  things  to  be  done  is  to  build  experimental  kilns  for  the  artificial 
T5rv  Kilns  (Chapter  XII).  Seasoning  of  Indian  timbers.      The  import- 

,  J      ,^-.  ,  .  -  ance  of  this  subject  cannot   be    over-esti- 

mated. Without  It,  nothing  much  is  ever  likely  to  be  done  with  many  of  the 
less  durable  species  and  with  it,  the  value  of  several  woods  in  the  market  is  likely  to 
be  increased.  ■^ 

A  separate  report  on  the  subject  of  GLUES  AND  CEMENTS  has  been  written. 

Gh>es  and  Cements.  C'ASEIN  is  the  chief  Constituent  of  one  of 

•c,  J  A        •  T.  *^*^  ™°^*  popular  plywood  cements  in   both 

Jburope  and  America.     It  came  as  an  eye-opener  to  learn  that  something  like  60  to 

70  per  cent,  of  the  world  s  supply  of  Casein  comes  from  India.    If  to  this  be  added 

the  fact  that  trade  is  hampered  by  the  uncertain  quality  of  the  Casein  as  shipped 

from  India,  a  good  case  would  appear  to  be  made  out  for  suggesting  that  special 

enquiries  be  made  on  the  subject.     By  doing  so,  not  only  may  ply  wood  manufacture 

in  India  be  helped  on  but  the  export  trade  in  Casein  may  be  expected  to  benefit! 

The  description  of  operations  for  dealing  with  the  WATER  HYACINTH  in 

Water  Hvacinth  (Chapter  XIV).  Louisiana  and  Florida  will,  it  is  hoped   be  of 

1  -     ,  •      r  ,,        ,  interest  and  value  to  officers  in  Bnnnp'    Tha. 

ubject  IS  of  more  than  departmental  interest,  and  it  is  hoped  that  clskleration  of 

the  information  derived   rom  my  tour  in  America  will  not  be  limited  ^^ZdeZnl 

of    waterways  used  for  the  floating  of  departmental  teak  logs  in  the  Pegu  ctde 

F.  A.  LEETE, 
February  1919. 

^-  F.  S. 


CHAPTER  I. 

DESCRIPTION  OF  THE  FOKESTS ;  Ol-ERATK  NS  VISITEn. 

It  is  not  pr()i>o8e(l  to  pivc  a  detailed  description  of  the  forests  in  Canada  and 
the  States.     It  will  lie  sulhiient  to  refer  to  the  main  grouping  of  the  chief  types. 

From  the  provinces  of  Sa.skatchewnn,  Allierta  and  .Manitoba  in  the  north  right 
down  to  the  Ciulf  of  Mexico  in  the  south  runs  a  broad  treeless  belt,  separating  the 
forests  in  the  east  from  those  in  the  west.  In  the  ea.st  there  is  a  great  variety 
of  hanlwo«Kl  tvpe,s  and  also  of  .soft  woods.  In  the  w.'st  only  softwoods  are  to  be 
found  right  away  from  British  Columbia  down  to  California  and  New  Mexico. 

In  the  latter  (  j.c.we.st  of  the  prairie  belt  )  there  are  two  well  defined  parts, 
corresponding  to  the  two  nuiin  ranges  of  the  mountains.  "  The  Rockies  "  is  a 
comprehensive  term,  u.sed  in  Knglish  school  books  to  include  all  the  mountain.s 
on  the  western  side  of  the  continent.  In  reality  there  are  two  more  or  less  dis- 
tinct .series  of  ranges  with  a  treeless  and  arid  belt  of  country  betweenthem.  Along 
the  Pacific  Coast  is  the  range  know  as  the  Ca.scades.  and  intliis  range  are  all  the  big 
Douglas  fir  forests  of  British  Columbia,  Washington  and  Oregon  and  also  the 
gigantic  Redwoods  of  California.  In  the  other  .series  of  ranges,  generallv  spoken 
of  as  the  Rocky  Mountains  proper,  running  north  and  south  and  anything  up  to 
a  thou.sand  miles  east  of  the  Ca.scades,  the  trees  do  not  reach  such  large  dimen- 
sions, Yellow  I'ine  being  the  chief  species. 

Whilst  in  the  Douglas  Fir  forests  the  writer  was  repeatedly  asked  how  big  the 
trees  were  in  India  and  replied  that  they  were  small.  On  the  other  hand,  in  reply 
to  the  same  question  in  Idaho  the  trees  in  India  were  said  to  be  big.  This  remark 
serves  to  illustrate  how  great  a  difference  there  is  in  the  sizes  of  the  timbers  in  these 
two  regions. 

In  the  forests  west  of  the  great  prairie  belt  there  is  greater  varietv.  In  Ontario 
and  Quebec  glimp.ses  were  obtained  of  vast  areas  under  Spruce  and  f>tlier  Conifers. 
Along  the  Atlantic  Coa.st  large  forests  of  Loblolly  I'ine  still  exist  and  in  the  south, 
in  Loui.siana,  the  most  valuable  softwood  in  this  part  of  America^ Longleaf  or 
Pitch  Pine — and  Swamp  Cypress  are  to  be  found. 

On  this  side  of  the  continent  there  is  also  a  .series  of  ranges  running  north  and 
pout h  under be\eral  names-  the  .Vdiroiulacks  in  the  north,  the  .MIcghanies  in  the 
middle  and  ih-  .•\pi)alachians  in  the  .south.  The.se  hills  are  clothed  with  a  great 
varietv  of  hnidwoods.  Twenty  years  ago  cmly  a  limited  number  of  them  wore 
marketable,  t(»-dav  most  of  them  find  a  ready  .sale. 

2.  In  the  North- Fa.stern  States  and  in  Kastern  Canada  all  the  logging  is  done 
in  the  summer  months,  and  hauling  to  lloating  streams,  or  to  rail,  is  done  in  the 
wi'iter.  Logs  t<t  be  floated  out  are  piled  on  the  ice  reedy  to  move  down  when  the 
rivers  ()pen.  As  such  conditions  are  of  little  interest  in  India  very  little  time  wa.s 
given  to  them  by  the  writer.  Whilst  at  ( )ttawa  in  F'ebniary  railing  of  pulpwood 
un<ler  snow  was  seen  and  al.so  an  operation  in  Kastern  Quebec  where  haulage  on 
snow  is  done  by  means  of  a  ga.soline  caterpillar  tractor. 

Time  was  about  equally  divided  l)etween  the  South-Ka.stern  States  and  the 
Pacific  Coast.     Full  of  interest  as  the  Douglas  Fir  and  Redwood  forests  are,  tiiey 
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stand  in  the  second  place  for  study  by  officers  from  India,  because  of  the  immense 
size  of  the  "  stands  "  in  them,  which  are  so  unUke  anything  in  India. 

Speaking  generally,  the  forests  in  India  may  be  described  as  being  of  mixed 
hardwood  types  with  a  small  "  stand  "  of  from  5  to  10  tons  per  acre.  Only  in  the 
coniferous  forests  in  the  higher  Himalayas  is  there  anything  comparable  to  the 
heavy  stands  of  200  tons,  or  more,  per  acre,  that  are  conmion  in  the  Douglas  Fir  and 
Redwood  regions.  On  the  other  hand  in  the  Eastern  States  and  also  in  Idaho  and 
Montana  (Inland  Empire)  many  instances  can  be  found  of  big  lumber  operations 
in  parts  of  which  areas  are  being  worked  not  yielding  more  than  5  to  10  tons  per  acre. 

It  is  no  exaggeration  to  say  that  as  many  years  would  be  required  as  there  were 

months  at  the  writer's  disposal  if  it  were 
^ggj^g^l  ^^  visit  all  the  lumber  operations  in 
North  America.  In  the  extent  of  ground  to  be  covered,  and  the  variations  of  forest 
type  to  be  met  with,  the  problem  would  be  similar  to  exploring  all  the  forests  in 
Europe.  The  United  States  of  America  cover  an  area  three  times  as  large  as  that  of 
India,  and  with  five  times  the  area  under  forest. 

Moreover,  in  addition  to  the  huge  area  of  the  forests,  and  the  long  distances  that 
have  to  be  travelled  to  cover  them,  the  matter  of  ownership  increases  the  difficulty 
of  getting  to  know  something  about  them  quickly.  Practically  all  the  forests  in 
India  belong  to  the  State,  and  it  would  be  a  simple  matter  for  the  Forest  Depart- 
ment to  supply  information  at  short  notice  of  all  the  principal  timber  operations 
going  on  in  them. 

Only  one-fifth  of  the  forests  in  the  United  States  of  America  belong  to  Govern- 
ment, and  it  is  only  in  these  forests  that  the  Forest  Service  exercises  full  control  over 
all  operations  and  has  complete  records  of  what  is  going  on.  It  is  also  to  be  remem- 
bered that  the  National  Forests  are  not  being  worked  at  present  to  anything  like  the 
same  extent  as  private  ones.  The  policy  is  to  hold  them  back  as  much  as  possilile  as 
a  reserve  for  the  future.  For  these  reasons  most  of  the  visits  were  paid  to  privately 
owned  forests. 

The  investigations  of  the  Forest  Service  at  Washington  brings  it  into  touch 
with  a  considerable  number  of  firms  in  various  parts  of  the  country,  but  there  is 
no  branch  of  the  Service  dealing  with  lumbering  in  general.  It  was  therefore  neces- 
sary to  look  outside  for  fuller  information  as  to  the  best  places  to  visit.  On  the 
advice  of  the  Forester,  Washington,  Professor  Bryant  was  consulted.  This  was 
fortunate  as  he  has  had  exceptional  opportunities  for  studying  operations  in 
all  the  Eastern  States.  Even  Professor  Bryant  has  not  had  oecassionto  keep  in 
close  touch  with  all  localities  right  up  to  date  ;  and,  in  the  light  of  subsequent  ex- 
perience, if  the  tour  were  to  be  done  over  again  some  alterations  would  be  advis- 
able in  the  choice  of  localities  to  be  visited. 

The  following  is  a  list  of  Lumber  operations  visited  : — 

Ontario  and    Quebec. 

1.  .J.  E.  Booth  Co.,  ]Madawaska,  Ontario  (also  pulp  mill). 

2.  Quelle  Pulp  and  Lumber  Co.,  River  Mauie,  Quebec. 
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Eastern  States. 

3.  Jnliii.  L.  llopcr  Luiuler  Co.,  New  Born,  Xorth  Carolina. 
27.  Uloiiiit  Ho«>ni  and  Lumber  Co.,  Davis,  West  Virgiiiu. 

4.  Little  Kiver  Luiuber  Co.,  Townseud,  Tennessee. 

5.  Carrier  Lumber  Co.,  Sardis,    Mississippi. 

6.  Lamb- Fish  Lumber  Co.,  Charleston,  .Mississippi,  (also  staves). 

SouUiem  Slates. 

7.  Great  Southern  Lumber  Co.,  Bogalusa,  Louisiana,  (also  pulp,  veneers 

and  crcosoting). 

8.  Lutthcr  and  Moore  CVpress  Co.,  Lutcher,  Louisiana. 

9.  Dibcrt.  Stark  and  Brown  Cypress  C^.,  Donner,  Louisiana. 
1(>.  Caha.sieu  Longleaf  Lumber  Co.,  I^ake  Charles,  Louisiana. 

11.  Kirby  Lumber  Co.,  Jaspar,  Texas. 

12.  Arizona  Lumber  and  Timber  Co.,  Flagstaff,  Arizona. 

Western  Pacific  States. 

13.  I'nion  Lumber  Co.,  Fort  Bragg,  California. 

14.  Goodyear  Redwood  Lumber  Co.,  Elk,  California. 

15.  Iximoiiic  Lumber  and  Trading  Co.,  Ijamoine,  California. 
10.  W«'od  Lumber  Co.,  Weed,  California,  (also  veneers). 

17.  Wind  Hiver  Lmnber  Co.,  Wind  River,  Oregon. 

18.  Bridal  Veil  Lumber  Co.,  Bridal  Veil,  Oregon, 

22.  Eboy  Lumber  Co.,  Arlington,  Washington,  (no  mill). 

23.  St.  Paul  and  Tacoma  Lumber  Co.,  Kapowain,  Washington. 

British    Columbia. 

19.  Timlx-rland  Lumber  Co.,  New  Wc.stniinstor,  B.  C. 

20.  Bloedel,  Stewart  and  Welch  Lumber  Co.,  Myrtle  Point,  B.  C.  (no  mill). 

21.  Empire  Lumber  Co.,  Cowichan  Lake,  Vancouver  Island,  B.  C.  (no  mill). 

Inland  Empire. 

24.  Blac  kwell  Lumber  Co.,  Femwood,  Idaho. 

25.  Rutle«lge  Lumber  Co.,  Keeler,  Idaho. 
20.  Potlatch  Lumber  Co.,  Elk  River,  Idaho. 

TliP  serial  numliers  indicate  the  order  of  the  visits.  At  ali  the  operations  in  the 
list,  pxcept  N'os.  12,  21,  22,  23,  20,  mills  wore  seen  in  operation — u.sually  a  plan- 
kig  mill  as  well  as  a  lumber  one.  The  notes  in  brackets  indicate  where  other 
manufactures  were  seen  at  the  same  places. 
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Besides  the  above, 
Ontario 
Arkansas    . . 

Louisiana    .  • 

Texas 

Arizona 

Oregon 

B.  Columbia 


Michigan 
Ontario 
New  York 


special  visits  were  paid  to  the  following  : — 
J.  Davidson  Company,  Planing  and  Box  mill,  Ottawa.  • 

Archer  Lumber  Company,  Hardwood  mill,  Helena. 
Pernod,  JuDdon  and  McGowan  Company,  Vaneer  mill,  Helena. 
Longville  Limiber  Company,  Lumber  mill,  Longville. 
Western  Naval  Stores  Company,  Turpentine,  Jaspar. 
Saginaw  and  Manistee  Company,  m'll,  Williams. 
Ziegler  and  King  Company,  mill,  Portland. 
Canadian  Western  Lumber  Company,  mill,  Fraser  Mills. 
Laminated  Materials  Company,  Veneer  mill.  New  Westmrnster. 
Vancouver  Cooperage  Works  Company,  Vancouver. 
Canadian  Pipe  Company,  Vancouver. 
Vancouver  Cieosoting  Company,  Vancouver.  • 

J.  P.  Hasty  Company,  Cooperage  Works,  Detroit. 
Standard  Chemical,  Iron  and  Limiber   Company,  Longford. 
Blount  Lumber  Company,  mill,  Lacona. 
19 
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CHAPTER  11. 
•  LOCJGIXG  KAll.WAYS. 

3.  The  chapters  on  logging  railways  in  Professor  Ralph  C.  Bryant's  book  on 

"Longing"  are  well    worth    <'aieful  study 

Pra««»r  Brruit . "  Logpng.'  ^^,  unvcMie  interest4?d  in  ihe  sul.ject.      They 

contain  a  very  go<Kl  dest-riptinn  of  the  laWng  out,  construction,  e<juipnient  and 
Working  of  such  railways.  Free  use  of  the  book  has  been  made  in  this  report  in 
describing  the  writer's  experiences  on  his  tour. 

4.  The  most  logical  way  of  describing  lumbering  operations  would  naturally 
be  to  start  with  the  felling  of  the  trees  and  to  take  up  the  various  operations 
in  chronological  order.  The  rea.son  for  commencing 'with  logging  railways  is  that 
they  are  by  far  the  mo.st  important  item  in  lumber  operations  almost  everywhere 
in  Canada  and  the  States. 

At  first  the  writer's  ideas  about  American  methods  of  handling  timl»er  were 
very  vague.  It  did  not,  however,  take  long  to  realize  that  all  the  operations 
visited  had  one  thing  in  common  on  which  they  depended  abs<jlutely  for  succes.«, 
viz.,  a  logging  railway  of  some  kind  or  other  for  the  extraction  of  the  timber  from 
the  forests.  These  more  or  less  temporary  lines  soon  came  to  be  taken  as  a 
matter  of  course. 

5.  Outside  a  relatively  snlall  area  in  Eastern  Canada  and  the  Xortb-Eastem 

States   it  is  literally  true   to  say   that  the 

Development  of  rrnilwy^  ^^^j^  ^j   ^^.^^    j^^j^^^^^j.  ^.j^r^ti^n  ^f  g^^.  ^jj^g 

is  a  lugging  railway.  It  is  the  back-bone  of  the  whole  organization  ;  success 
depends  absolutely  upon  it.  Thirty  \-ears  ago  the  position  was  very  different. 
The  use  of  railways  for  transporting  logs  from  forest  to  mill  was  then  in  its  infancy 
and  much  greater  reliance  had  to  be  placed  on  a  logging  superintendent's  skill  in 
managirg  horse  and  buUixk  teams.  Water  transport  was  used  for  all  spetiea 
that  would  flout. 

In  the  interval  a  remarkable  change  has  taken  place.  Transport  by  rail  is 
not  only  used  for  lieavv  tinil  ers.  but  it  has  almost  entirely  replaced  water  carriage 
in  the  ca.se  of  floatable  spe-  ies.  This  remark  applies  to  old  Hrms  almost  as  much 
as  to  more  recently  e.stablishe<i  ones.  There  are  not  many  firms,  however,  that  have 
existed  much  more  than  twentv  ye«rs  in  their  pres^-nt  locations,  and  later  Hrms 
went  straight  for  rail  transport  from  the  start.  So  long  as  timber  was  floated  out 
operations  were  limited  to  liKalities  within  easy  reach  of  gocnl  streams,  and  mills 
often  had  to  close  down  for  part  of  the  year.  With  the  devehipment  of  the  lumber 
industry  men  had  to  go  further  atield.  and  something  l>etter  than  animal  traction 
ha«l  to  be  u.sed.  even  to  bring  the  logs  to  a  .suitable  river.  .\n  operator  who  v.as 
prepared  to  face  the  exjwn.se  of  laying  down  a  track  for  this  part  of  the  haulage 
ttoon  came  to  realize  that  it  would  pay  to  run  his  line  right  through  to  the  mill. 

In  1010  there  were  apprnximatolv  2.000  separate  logging  railways  with 
about  30.0fM»  miles  of  track  in  operation  in  the  States  ("  Ixigging,  "  page  247). 

6.  The  very  first  operation  visited, — J.  K.  Booth  Co.,  Madawaska,  Ontario, 
is  a  striking  example. 

For  nearly  40  years  logs  were  driven  down  the  Ottawa  River  to  Ottawa,  a 
distance  of  153  miles.     Finding  him.'?elf  hanij>ered  in  the  expansion  of  his  business 
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Plate  III. 


(1).     Canal  aud  Raft  iu  Cypress  Swamp,  Raft  being  towed  to  mill  by  a  Steru-w heeler. 
Donner,  Louisiana. 


(2).     Pull-boat  at  work  in  Cypress  Swamp. — Donner,  Louisiana. 


(para  6). 
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(1).     Dredfong  C»n«l  in  Cypress  Swamp.  Terre  Bonn'*,  Louisiana.     (U.  S.  F'>re-t  STvin-  I'ii-i'o.) 


(2).     Gronnd  Ski'l'ling  in  Cvprr**  Swamp,  nhowitii;  tlir  nnliirr  ..f  tlip  . 

wliicli  th«  ]os*  "re  haolod  toward  a  canal. — Donnor,  Lonismtm. 
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by  the  shortness  of  the  floating  season— 4  months  only — and  realizing  the  loss  due  to 
sunken  logs  and  breakages  Mr.  Booth  stiirted  railway  construction  19  years  ago 
from  the  Ottawa  end.  Within  a  few  years  water  transport  was  entirely  given  up. 
Later  on  the  greater  part  of  the  line  was  taken  over  by  the  Grand  Trunk  Railroad 
Co.,  and  now  forms  part  of  its  system.  The  Lumber  Co.  only  maintains  some 
19  miles  of  logging  lines  into  the  forests. 

Even  more  striking  examples  of  the   substiluiion  of  rail  for  water  transport 
Cypress  Swamp?.  '  ^^"^  ^o  ^'^  found  in  the  Cypress  Swamps  of 

Louisiana.  These  forests  are  situated  on 
low-lying  ground  only  a  few  feet  above  sea-level  and  locally  from  1  to  3  feet  under 
Avater  all  the  year  round.  The  undergrowth  is  dense.  Except  that  there  is  a 
greater  mixture  of  species,  Cypress  and  Gum  being  the  most  important,  the  forests 
bear  a  close  resemblance  to  the /ianazo  or  »S'?<«(:?n  forests  in  the  Delta  of  the  Irra- 
waddy  and  in  the  Sunderbuns.  The  old  method  of  extracting  the  Cypress  was  by  the 
use  of  canals  "  pull-boats  "  and  ground  skidders.  By  means  of  a  dredger,  mounted 
on  a  barge,  canals  were  excavated  about  30'  X  4'  and  half  a  mile  apart.  Skidders 
mounted  on  barges  ("  Pull-boats  ")  hauled  the  logs  into  the  canals  up  to  a  distance 
of  1,300  feet.  At  the  various  pull-boat  stations  the  logs  were  ronghly  tied  into 
rafts  for  towing  to  the  mill  by  a  stern  wheeler.  The  writer  went  3  miles  up  such  a 
canal  in  a  canoe  and  saw  a  pull-boat  at  work  at  Donner,  La.  Conditions  were 
very  unpleasant  what  with  black  and  evil-smelling  water,  mud  and  mosquitoes 
everywhere. 

It  would  probabl}^  be  hard  to  find  more  uninviting  conditions  for  the  operation 
of  railways,  and  yet  they  have  come  in  and  have  displaced  canals  and  pull-boats 
to  a  very  large  extent  within  the  past  15  years.  A  clearing  is  made  and,  with  the 
branch  wood  and  worthless  trees,  a  rough  corduroy  track  is  made  on  which  sleepers 
and  rails  can  be  laid  just  above  water  level.  Ballasting  is  done  from  the  mill 
with  anything  handy,  sawdust,  slabs,  waste  pieces  of  wood,  etc.  The  roadbed 
settles  down  remarkably  well.  To  see  such  a  railway  a  visit  was  paid  to  the 
operations  of  the  Lutcher  and  Moore  Cypress  Co.  The  line  runs  for  24  miles  from 
the  mill  at  Lutcher  out  into  tlie  part  of  the  swamp  where  felling  is  now  in  progress. 
Everybody  lives  at  the  mill ;  nobody  stays  out  at  night  in  the  swamp.  First  thing 
in  the  morning  the  train  goes  out  with  the  men,  who  take  their  midday  meal  with 
them.  Besides  ballast  for  the  line  the  train,  also  takes  out  fuel  and  water  for  the 
skidders  and  drinking  water  for  the  employees.  The  skidders  only  remain  at  one 
station  for  about  a  week  or  ten  days,  so  that  a  good  deal  of  work  on  shifting  and 
extending  the  railway  tracks  is  always  going  on. 

7.  Examples  of  the  use  of  logging  railways  could  be  multiplied  indefinitely, 
Recommendations.  ^"^^  ^^  1^  hoped  that   enough_    has  been 

written  to  justify  the  conclusion  that,  if 
India  is  to  follow  in  the  Imes  of  development  in  America  it  must  go  in  tvJiolesale  for 
logging  railways.  Nothing  much  can  be  done  without  them,  for  the  use  of  steam 
skidding  machines  can  only  be  recommended  in  conjunction  with  them  ;  and  even  if 
steam  skidding  proves  to  be  impracticable,  animal  haulage  can  only  be  relied  upon 
for  operations  on  a  limited  scale  and  in  the  more  easily  accessible  forests. 
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8.  Great  differencea  in  the  quality  of  the  logging  railways  exist.     On  hilly 

ground,     wliore     steep    grades    are     un- 
lx«mgrMJ».y.inih»hiiu  av..idable,   there    is    little    or  notliing  to 

choose  between  logging  tracks  and  puhlic  lines.  The  one  is  almost  as  g(»tKi  as 
the  other.  On  op<'n  lines  more  attention  is  paid  to  giving  a  smooth  finish  to 
the  l)allusting,  and  the  iioavier  traffic  culls  for  heavier  rails.  But  bo  far  as 
concei'.~«  the  evennejvs  of  the  track,  laying  out  of  curves  and  superelevation  of 
rails,  I  .ere  is  little  or  nothing  to  choose  between  them.  J/if  important  point  is 
that  heavy  rails  are  used  in  one  as  mudi  as  in  the  other.  Bridges  and  trestles 
are  sul'stantinlly  built  on  the  logging  railways,  but  the  quality  of  the  timber  is 
naturally  inferior  to  that  in  such  structures  on  more  permanent  lines.  It  is 
th"  same  thing  too  with  the  workmanship  put  into  them.  This  also  follows 
from  the  fact  that  the  running  speed  is  less.  Two  details  stand  out.  Gradients 
steeper  than  permissible  on  open  lines  are  common,  and  trestles  are  more  freely 
u.seu  to  cross  ravines  and  to  reduce  tiie  amount  of  excavation  and  embankment. 

9.  A  very  good  example  of  a  well  designed  logging  railway  system  in  the  hilU 
is  afforded  by  the  operations  of  the  Little  Uivcr  Lumber  Co.,  Townsend,  Tennessee 

The  tract  owned  by  the  firm  is  90,000  acres  in  extent  and  runs  up  one  side  of 
Smoky  Mountain,  a  well  known  peak  in  the  Appalachians.  Between  the  top  of 
the  mountain  and  the  mill  at  the  bottom  of  the  valley  at  Town.send  is  a 
diflerence  in  level  of  5, GOO  feet.  Up  to  date  the  railway  has  climbed  about  half 
way  to  the  top.  There  are  two  distinct  parts  to  the  railway  system.  From 
Townsend  to  the  main  camp  at  Elkmont,  18  miles  up  the  valley,  the  line  lias 
Iteen  built  first  class,  with  steel  bridges  and  a  ruling  gradient  of  3  percent.  This 
part  is  incorporated  and  worked  as  an  open  railroad,  chiefly  in  order  to  give  the 
manag"nent  extra  facilities  for  outside  interchange  of  cars.  This  part  cost 
Hs.  42,000  per  mile  to  construct. 

Above  Elkmont  the  length  of  the  line  is  steadily  increasing.  It  is  now  about 
1 6  miles.     Gradients  are  anything  up  to  8  per  cent,  with  an  average  of  5\  per  cent. 

A  liberal  use  is  made  of  trestle  bridges.  In  the  lOj  miles  above  Middle 
Fork  tliere  are  52  trestles  with  a  total  length  of  8,320  feet.  The  biggest  is  350  feet 
long  with  22  bays  of  10  feet. 

The  track  is  of  standard  gauge  (4'  8 J'),  and  the  weight  of  the  rails  is  66  lbs. 

"  Shay  "  locomotives  are  used,  with  hand  brakes  on  the  cars. 

Wrecks  arc  rare  ;  there  were  none  in  the  past  12  months.  In  the  same 
period  there  had  only  been  one  accident,  due  to  a  switch  not  being  properly  set. 

10.  Several  examples  of  a  .«;imilar  kind  were  seen  in  the  course  of  the  tour. 
One  other  may  be  mentioned. — 'IhcGocdyear  Bedwood  Lumber  Co.,  Elk,  Cali- 
fornia—an example  of  a  very  good  mountain  railway  on  a  3  feet  gauge.  The  quality 
of  the  line  and  the  ruling  gradients  are  much  the  same  as  at  Townsend. 

From  Elk  to  the  main  camp  is  a  distance  of  24  miles  by  the  railway.  Fifteen 
miles  out  from  Elk  the  line  crosses  a  watershed  1 ,200  feet  above  sea-level.  The  mill 
it.sclf,  at  Elk,  is  in  a  small  bay  about  100  feet  above  the  sea.     Bails  are  40  to  50  lbs. 
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(1).     Railway  track  in  Cypress  SwaiBp,  showing  ballasting  with  mill  refuse. — Lutcher,  Louisiana. 

(para  6). 


-  ).      Switch-backs  and  lotr  train  on  o-tt.  track.  La 
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(para  8). 


Plate  VI. 


(1).     Trestle  and  log  train. — Townsend,  Tennesbce. 


(para  8) 


(2).     Slip-Joints  on  log  grades. — Townsend,  Tennessee. 


(para  9). 


Plate  VII, 


(1).     Switch-back  and  trestles, — Towusend,  Tennesscp. 


(para  9). 


(2).     Trestle  240  feet  long  and  150  feet  liigh,  3  feet  track. — -Elk,  Californi; 


(para  10). 


ri.to  VIII. 


(1)     Trestle  ai.i  ..  ,  ; ...  ^-L.i  :....;.,  L;i.,-Cai;:oruia. 


(p»ra.  10). 


(2;      I.  .•_•  I  .:  r.i  .".iv  ;!i  11. r  J  iii,n-,-ijiiiin,   loxas. 
(U.  S.  Forest  Scrrice  i>lioto). 


(pari.  U). 
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Trestles  are  numerous  and  some  of  them  are  large.  The  biggest  is  240  feet  long  and 
150  feet  high  in  the  middle.  Not  far  out  from  Elk  the  line  la  carried  round  the  out- 
side of  the  cliff  about  200  feet  up  ;  at  high  tide  a  stone  can  be  dropped  right  into 
the  sea. 

Here  again  "  Shay  '"  locomotives  are  used,  with  hand  bralas  on  the  cars.  The 
timber  is  large — the  writer  himself  saw  an  eight  ton  log  loaded. 

Other  examples  could  be  given,  but  this  one  will,  it  is  hoped,  be  deemed  suffi- 
cient to  irllustrate  the  point  that,  in  mountainous  country,  rails  should  l;e  heavy 
enough  to  stand  up  under  full  loads;  and  alignment  should  be  of  good  ([uality, 
even  if  grad  ents  arc  considerably  steeper  and  curves  sharper  than  on  permanent 
lines. 

11.  When  it  comes  to  logging  railways  on  the  flat  the  story  is  a  very  different 
T      •        •■  Hi;  one.     The  best  is  of  course  still  the   best. 

Logging  r.iihvavs  in  the  plains.  r  ^  ^  i  i 

but  any  old  sort  of  track  and  any  old 
second-hand  collection  of  rails  seems  to  be  thought  good  enough.  All  that  seems 
to  be  of  importance  in  the  first  instance  is  fairly  straight  alignment  and  good  curves. 
Given  these  desiderata,  it  does  not  seem  to  matter  much  if  the  line  does  get  un- 
even, or  if  individual  rails  do  become  badly  twisted. 

The  following  extract  from  the  writer's  diary  of  his  experience  at  New  Bern, 
X.  C,  is  a  good  example — 

"  Here  I  had  my  first  ride  on  a  motor  trolley  and  my  heart  was  in  my  mouth 
for  the  first  quarter  of  an  hour.  The  line  was  so  uneven  and  the  rails 
twisted  about  so  badly,  first  on  one  side  and  then  on  the  other,  that 
I  thought  we  were  bound  to  derail  very  soon.  But  it  was  all  right 
and  my  confidence  soon  returned,  even  when  we  got  up  to  twenty 
miles  an  hour.  The  bumping  was  pretty  bad,  owing  to  broken  rails 
not  meeting  at  the  joints,  and  the  general  unevenness  of  the  line. 
In  two  days  I  rode  120  miles  by  trolley  without  mishap." 

As  a  matter  of  fact  the  track  was  worse  than  would  have  been  the  case  under 
ordinary  circumstances.  Parts  of  it  are  fairly  good,  as  they  were  laid  ^ith  50  lb. 
rails,  but  the  firm  had  in  stock  a  quantity  of  30  lb.  rails  and  used  them  on  the  line, 
rather  than  buy  new  stock.     The  track  is  of  standard  gauge. 

At  Satdis  (Carrier  Lumber  Co.)  and  at  Charleston  (Lanab-Fish  Lumber  Co.), 
both  in  Mississippi,  examples  of  standard  gauge  railways  laid  on  more  or  less 
swampy  ground  were  seen.  Where  the  sleepers  rest  directly  on  the  ground,  or 
on  branchwood,  the  settling  under  the  weight  of  the  train  is  even  and  the  track 
remains  good,  but  trouble  occurs  wherever  the  line  rests  on  a  stump.  This  does 
not  give  way  like  the  rest  of  the  ground  in  front  and  behind  and  so  the  rail  gets 
bent.  Inasmuch  as  the  rails  are  constantly  being  taken  up  in  one  place  and  laid 
in  another,  as  the  operations  progress,  it  naturally  follows  that  the  stock  of  rads 
deteriorates  very  much  in   quality.     Really  straight  rail  lengths  are  rare. 

It  is  much  the  same  story  in  the  Cypress  Swamps  of  Louisiana,  to  which  refer- 
ence has  already  been  made.  The  conclusion  arrived  at  is  that  there  is  no  great 
need  to  spend  much  time  or  money  on  the  alignment  and  upkeep  of  logging  rail- 
ways on  the  flat,  so  long  as  there  is  not  too  great  economy  in  respect  to  the  iveight  of  the 
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rail*,  always  Ih-..  •  .     c 

to  Im?  cameil.      I  >' 

],,     '         '  II  not    !••■  1  .11.1  •!    ;.Iii  'II   I"  t  .u  I  \    li^i   l«'  i  II'-  iiii.r.^  <•!    i  i.i  II   ».a|'a».  i:  \  .     .iii>i  :-0 

t  not  l>e  extra  heavy  or  be  run  at  full  speed. 

There  is  one  qualification  to  the  foregoing  remarks  which  should  be  made. 

Itis..'  .>      .         >  11- .....I     1  , .......  I.,  j^Qj,^ 

broa<i  y  ioT 

],,  ,i~  1 1 >  i  iif  '11  '•^.^ii.l;    ''111'  _     I .iin\  .i  \ .-  I  'I.  ,1  gwUge 

..  lid  be  a  very  doulitful  utd  in  the  C'vpress 

Sw.iii.i-.      iHr.iiiTiit'iits   would  be  much  more  i"i..ii.i;i.  >M.ii«.ut  excessive  expen- 
diture on  the  maintenance  of  the  track. 

1 2.  Light  2  feet  gauge  plant  with  20  to  25  lb.  rails  has  l>een  advert  ised  a  great 

deal  in  India.     It  will  be  as  well,  therefore, 
And.rd  w.  i-rro-  gaogtmlwmy..  ^^  discuss  the  matter  of  the  choice  of  gauge 

in  .'"ome  detail. 

The  following  points  are  made  : — 

(i)  It  is  fali^  economy  to  use  too  light  rails.     T. ■   nivp  a  suff.rirnt  rr.artrin 
of  s^ifety  for  the  use  of  powerful  loc-(  • 
a  :.'  iv.-\.  track,  35  lbs.  is  a  minimum  ;i        , 

It  would  not  cost  much  more  to  have  45  lbs.  mils,  and  m  lliat  case 
one  might  as  well  go  in  for  standard    gauge  equipment. 

(it)  To  haul  the  same  amount  of  timber  in  a  given  time  on  a  2  feet  line  as  on 
a  metre  gauge  one  would  require  double  the  number  of  engines  and 
cars  and  a  larger  staff. 

(ill)  Judging  by  experience  in  Burma,  there  is  not  much  t(  n 

2  feet  and  metre  gauge  tracks  in  respect  to  sleepers  f(  r  n 

fore.sts  with  a  heavy  rainfall.    Hough  hewn  sleej  ■  -  fn>m 

supplies  to  public  railways,  are  good  enough.     >  n  ties 
do  not  as  a  rule  stand  up  well. 

(ir)  There  is  no  comparison  between  the  loading  of  heavy  logs  on  2  feet 
gauge  cars  and  on  larger  ones.  Owing  to  the  neiessity  for  being  so 
much  more  particular  as  to  balance,  logs  cannot  be  taken  as  they 
come  and  must  not  be  dumped  down  heavily  on  the  small  cars. 
Even  with  well  equipped  cranes  loading  is  decidedly  slower.  The 
subject  of  loading  on  rail  is  described  in  detail  in  Chapter  IV. 

(c)  It  is  the  same  with  steam  skiddors  as  it  is  with  lo..  :  they 

are  far  too  top-heavy  to  W  moved  quickly  on  .  ..ill  as 

a  2  feettrack.     Tothink  of  shifting  a  steam  "  donkey  "  uucea  week 
on  such  a  line  would  be  quite  out  of  the  question. 

(ni)  Transhipment  is  as  expensive  as  loading.  It  is  a  common  practice 
in  America  to  send  logs  long  distances  over  public  railways  to  central 
mills.  The  same  rei^ark  applies  to  stores  required  in  lumber  camps 
uul  nulls. 


Plate  IX. 


(1).     Skidder  at  work  in  Cypress  Swamp,  showing  rough  character  of  the  spur  line,- Ware,  Georgia. 
(U.  S.  Forest  Service  Photo). 


(2).     Trestle  across  swamp,-Xew  Bern,  North  Carolina. 


(parn    ]  1 ). 
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13.  The  writer  travelled  on  20  standard  gauge  logging  railways,  but  lie  only 

Recommendations.  Ciijiie  across  3  narrow  gauge  ones,  and  they 

were  all  of  3  feet  width.  Witliout  going  so 
far  as  to  say  that  nothing  smaller  than  3  feet  exists,  it  may  safely  be  stated  that,  if 
American  practice  is  to  be  any  guide  for  India,  it  should  he  laid  down  as  a  general  ride 
in  the  latter  country  that  nothing  smaller  than  3  feet  should  beused.  No  proposal  for 
an  infringement  of  this  rule  should  be  allowed  unless : — ■ 

(a)  Xo  connection  is  contemplated,  or  likely,  with  an  open  line. 
(6)  The  timbers  to  be  handled  are  of  small  size,  of  fairly  imiform  dimensions 
and  capable  of  being  loaded  by  hand. 

These  remarks  do  not  conflict  with  the  notes  on  choice  of  gauge  on  page  249  of 
"  Logging,"  because  by  narrow  gauge  luies  Mr.  Bryant  refers  to  nothing  less  than 
3  feet. 

So  far  only  the  absolute  minimima  has  been  considered.  Another  point  may 
now  be  made.  In  America  well  over  90  per  cent,  of  the  logging  railwaj^s  are  of 
standard  gauge  (4'-8|").  In  India  it  should  therefore  be  the  same,  i.e.,  logging 
railways  should  be  on  the  same  gavge  as  the  fuhlic  raihcays  in  their  vicinity.  This 
would  mean  metre  gauge  (3'-3")  in  most  cases  in  India. 

14.  In  a  typical  logging  railway  system  there  are  one  or  more  main  lines  and 
Outline  of  railway  system.  a  Series  of  branch  lines,  called    "Spurs," 

ramifying  all  over  the  area  being  worked. 
Having  decided  on  the  method  by  Avhich  logs  are  to  be  dragged  to  the  railway  and 
the  economic  limit  of  distance  for  haulage  to  the  latter  (or  "  yarding  "  as  it  is  called), 
the  skill  of  the  Forest  Engineer  comes  in,  in  working  to  this  limit  with  the  minimum 
anaount  of  line.  Spurs  should  therefore  be  as  nearly  parallel  to  each  other  as  pos- 
sible, and  run  fairly  at  right  angles  to  the  main  line. 

The  usual  haulage  limits  for  skidding  machines  are  about  800  feet  1 ,500  feet  or 
3,000  feet  according  to  the  method  em.ployed.  The  choice  of  method  is  largely  a 
matter  of  topography,  undergi'owth,  soil  and  "  stand  "  per  acre.  Asa  rule  choice 
is  possible,  i.e.,  logs  can  generally  be  hauled  in  more  than  one  way,  so  that  the  prob- 
lem to  be  solved  is  the  striking  of  the  correct  balance  between  expenditure  on 
skidding  and  railing  respectively.     On  flat  ground  it  is  the  general  experience  in 

No'iE. — The  above  mentioned  opinion  was  formed  in  Canada  and  in  the  States.  Ea(iuiries  about  Canadian 
and  i^merican  lumbering  ojMjrations  in  England  and  in  Franco  during  the  war  gave  no  ground  whatever  for  do- 
siring  to  r-hansre  this  opinion.  It  is  true  that  2'  and  2'  6*  lines  wore  freely  used  both  by  the  Canadians  and  bv 
the  Americans,  but  circumstances  were  so  exception.al  that  it  would  bo  very  misleading  to  apply  tho  res'ilJa 
to  ordinary  oixjrations.  The  amount  of  labour  wss  gi-eater,  and  its  quality  was  far  higher  than  would  ordinarily 
be  met  with  in  lumber  camps.  To  a  man,  everybody  was  so  keen  on  doing  his  utmost  for  tho  War,  that  diffi- 
culties vanished  and  the  amount  of  work  accomplished  was  prodigious. 

In  Burma  there  is  very  little  sawing  at  stump  and  logs  are  as  a  rule  large,  so  that  the  field  for  the  uso 
of  small  gauge  lines  is  a  very  small  one.  In  the  United  Provinces  on  the  other  hand,  the  greater  part  of  the 
conversion  is  done  at  stump.  Tho  supply  of  hand  sa^vyors  is  large  and  theq'iality  of  their  sawing  is  good 
80  that  one  would  naturally  hesitate  to  make  any  change.  So  long  as  this  motliod  of  conversion  contimi'js 
there  may  be  a  greater  field  for  the  use  of  small  gauge  linos,  always  however  bearing  in  mind  tho  necessity  for 
linking  up  with  open  lines.  The  forests  in  tho  United  Provinces  are  served  partly  by  metre  gauge  railways 
and  partly  by  broad  gauge  lines.  Tho  perennial  trouble  which  appears  to  exist  at  Bar.?illy;  Moradabad  and 
elsewhere  with  transhipment,  affords  deplorable  exampU^s  of  tho  drawbacks  to  having  more  than  one  gauge. 
One  should  think  t^ice  before  running  the  risk  of  duplicating  the  evil  by  introducing  a  still  smaller  gauge. 
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_\  ve  a  clos.                                             i  quarter  of  a    mile 

i.;  -   't  feet  for  t                                              •■  a^  it  may  seeiu  at 

1.  holds  gcxid  even  in                             ;•  for  example  in  the 

(.  ,             -  iti.i.     Oil  ^t<-«'i>  Lil!                               ^'  ^vhor.-  lli-tingi-s 

uece-'vSitr}',  t  '>■> 

to  gt'l  the  !  --•:■-: 

cafMilile  of  e  railway  tracks  a\  • 

K\<-n-     i-  ■        -^                      ■  briiig  every  tree  wit 

'1  i>s  unil  poorest  stand  are  often  to  be  found  at  the  tops  ol  hilb,  and 

ill            ^  ..,•  Use  of  skidders  in  tandem,  or  of  haulage   by  aniuials,   may    be 
incbcated. 

A:  •                  '  '                          "111  America  would  be  able  to  make    up  his 

mind  -  to  the  method  most  likely  to  give  the  best 

result.'^.  1  :.«■  gr  'i:.!  \\orK  ci  ti.<-  wnole  operation  would  be  a  railway  system  in 

anv  case.  He  would  examine  the  whole  tract  from  that  point  of  view.    He  would 

^'.  1  picture  of  his  main  lines  and  of  obligatory  points  ;  always  as  he  pro- 

^'  uig  meut-al  calculations  as  tu  the  amount  of  timber  each  section  would 
yi«-M. 

There  is  a  significant  remark  on  page  253  of  "  Logging  "  : — 

"  Good  railroad  engineers  without  logging  experience  are  usually  a  failure 
at  logging  railroad  work,  because  they  are  not  able  to  subordinate 
some  of  their  deals  regarding  standard  railroad  construction  to  the 
demands  of  practical  logging." 

15.  Main  lines  cost  from  Rs.  11,000  to  Rs.  29,000  per  mile,  and  spur  lines  from 
,,_., :„.„n— ™  Ks.   10,000     to     Rs.    16.f»00    inclusive    of 

Coct  of  toKKinx  tail  vara.  ,,  .-v       .  . 

Rs.  9.000  to  1^.  11.000  on  rails  and  ether 
t-upj)lic.s.     The  I  OS  are  on  the  flat  and  dry  ground  in  the  Atlantic  < 

region.     The   n.  vo  onc^  are  in  the  steep  mountain  regions  in  the  1'. 

States. 

An  average  oi  "i."  ii.;iii  j>or  nuic  on  .•'purs  is  enough  for  maintenwicc. 

It  wouli^  '  <■  "f  V, TV  little  use  to  give  more  detailed  figures  of  tli.-  ■  ..-*  «.f  r ,.n- 
stniction  w  -  railways  in  America  as  a  guide  to  ;, 

Iiiil,.!.     M  more,    labour   less.     Moreover,  e.s- 1 

I  .  India  IP,  say.  1014  would  be  of  little  use  in  1919.     All  t: 

J.  .  \T<rience  in  America  shows  that  a  lil>eral  discount  i ,, 

I  nnatesof  engineers  who  have  only  been  ac<  ■  tieai 

\  ivs.     The  reason  is  not  far  to  seek.      On  a  •   li:ie 

(  «ubor<linate<l  to  pennanency.     lleavy  e.\p«-!  \    i,> 

ji.  of  a  low   ruling  gradient,    bridge-s  are  of  so.  :<  ti-.fi 

and  the    permanent-way    is    heavily    ballasted   and    dre&sevl    to  ensure   smooth 
running. 

It  is  ver>-  often  just  the  opposite  with  a  logging  railway.  It  is  only  wanted  in 
anv  one  place  for  a  short  time,  and  so  c<»n.st ruction  can  well  afford  to  be  of  a 
de«  idcd'.y  tomporarv  character;  steeper  grades  reduce  length,  wood  takes  the 
place  ot  .•'tofl  in  bridges,  etc. 


r\nf  X. 


^^Ij.      I   „\.\>-    i,:iilWMy  IT  liniilii'  ;  hj.ivinl  r:ir  i    r  ■■:ii>i<'.— .\r.;i,^-;.  ii.    \i  .i-.m:i;;i. 


(2;.     Uoiiitmu  engine  »t  top  of  Inclinf.— ArlitiK't.m.  Wmhington. 


(p«r»  17). 
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16.  There  is  need  for  caution,  however,  in  apiDlying  these  American  ideas  in 
India,  especially  in  respect  to  timber  bridges  and  trestles.  The  supply  of  timber  is 
so  large  in  America,  and  operations  are  conducted  on  such  a  big  scale,  that  it  does  not 
seem  extravagant  to  use  large  quantities  of  good  timber  on  the  construction  of  rail- 
WEL-ys,  mills,  camp*,  etc.  Moreover,  common  timbers  are  durable  enough  to  last  for 
5  to  10  years  ^yithout  special  treatment.  Trestles  built  in  this  way  often  stand 
from  10  to  15  years  without  renewal. 

In  India,  none  but  the  best  of  the  timbers  would  last  long  enough  for  main 
lines,  and  preservative  treatment  would  probably  be  advisable  for  cheaper  woods 
even  when  used  on  temporary  bridges.  The  same  remark  applies  to  sleepers, 
although  India  may  well  learn  one  thing  from  America  in  respect  to  them.  Not 
only  are  the  great  majority  of  the  sleepers  hewn,  but  the  standard  of  squareness 
a»d  quality  is  decidedly  lower  than  in  India  :  that  is,  on  perma}ient  and  pubhc 
railways.  Indian  railway  engineers  appear  to  set  too  high  a  standard  for  sawn 
sleepers,  and  a  good  deal  of  branch  wood  and  hollow  timber,  otherwise  wasted, 
might  well  be  turned  into  perfectly  sound  sleepers  with  the  axe.  On  logging  rail- 
ways, too,  the  quality  of  the  sleepers  used  in  America  is  even  lower  than  on  open 
lines,  at  any  rate  on  temporary  spurs.  In  some  places,  it  is  the  practice  to  lift 
sleepers  on  spurs  and  use  them  over  and  over  again.  In  other  places  they  are  left 
behind  and  new  ones  are  cut  each  time.  It  comes  to  this :  no  hard  and  fast  rule 
can  be  laid  down ;  the  problem  as  to  how  to  tackle  the  question  of  the  supply  of  tim- 
ber for  construction  is  specially  studied  on  its  own  merits  in  each  locality. 

17.  The  maximum  grade  with  geared  locomotives  is  about  8  per  cent.     To 

save  the  expense  of  long  tracks  of  the  ordi- 
Cable  railways.  ^.^^.^  ^^^p^^  j^^  se^'eral  instances  lumbermen 

have  solved  the  problem  of  bringing  logs  down  from  a  high  elevation  by  the  use 
of  cable  cars  and  steeply  inclined  tracks  {vide  "  Logging ").  The  writer  saw 
two  examples.  At  Townsend,  Tenn.  an  incline  2,500  feet  long  has  been  built  to 
bring  timber  down  from  the  head  of  a  valley.  Hauling  of  logs  to  the  incline  is  being 
done  by  men  and  animals,  as  it  was  not  thought  to  be  worth  while  to  use  a  skidder 
on  them. 

A  little  dressing  and  filling  have  been  done  to  get  the  two  rails  level,  but  no 
attempt  has  been  made  to  get  an  uniform  gradient.  It  is  anything  up  to  30  per 
cent.,  and  there  are  several  ups  and  downs. 

At  the  head  of  the  incline  a  2-drum  Surry  Parke  Loader  does  both  the  loading 
of  the  cars  and  the  lowering  of  them  down  the  incline.  It  also  skids  the  logs  up  to  a 
distance  of  150  feet. 

Although  the  plan  is  a  rough  and  ready  one,  and  it  is  open  to  argument  that 
it  might  have  been  improved  upon,  yet  it  serves  its  purpose  in  costing  less  than 
extending  the  ordinary  track  so  high  up  the  valley  for  a  relatively  small  nmnber  of 
logs.  The  inchnes  at  Arlington,  Wash  (Ebey  Lumber  Co.)  are  of  a  diflerent  stamp. 
They  are  of  a  much  more  expensive  type,  as  they  were  buUt  for  a  much  larger 
quantity  of  heavier  timber. 

A  very  powerful  single  drum  donkey  engine  at  the  top  of  the  incline  operates 
the  cable. 
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From  the  drum  the  cable  passes  down  one  side  of  the  track  to  a  train  of  wheels 
Iving  flat  un  a  speciiil  car  (to  which  the  log  cars  are  coupled)  and  then  up  the  other 
aide  of  the  track  to  an  anchorage  at  the  top  of  the  shipe. 

llie  operation  is  an  interesting  one  and  the  inventor  is  proud  of  it  as  being  a 
great  success. 

Although  no  example  of  double  inclines  was  seen,  yet  it  is  believed  that 
inf^mccs  of  them  are  to  l»e  found  in  the  States.  For  heavy  logs,  a  heavy  t}-pe  of 
ti.ul<  Jind  equipment  is  called  for,  but  for  small  logs,  and  for  sawn  timber  (such 
as  ^](epcrs),  light  2  feet  tracks  and  small  cars  would  suffice.  They  would  lend 
thcm.'^lves  verj-  well  to  doul  le  working,  i.e.,  one  car  going  up  whilst  the  other 
descended.     This  type  might  prove  to  be  very  useful  in  the  Himalayas, 

18.  In  operations  of  any  size  a  permanent  gang  is  employed  in  taking  up  old 

spurs    and    in    building    new     ones.     The 
..tMin.hoT  .  amount  of  new  construction  varies  a  good 

d«»al,  dcpendinc  as  it  does  on  the  topography  oi  the  locality,  the  system  of  skid- 
ding, the  stand  per  acre  and  the  scale  of  the  operations.  It  may  be  anjnhing  from 
2  to  20  miles  per  annum. 

Where  there  is  enough  work,  and  the  ground  issuitalile,  it  pays  to  use  a  steam 
excavator.  The  favourite  in  America  is  the  one  mad3  by  The  Marion  Steam  Shovel 
Company,  Marion,  Ohio. 

The  writer  saw  several  of  the  shovels  at  work  and  can  recommend  them  for 
tise  in  India. 

At  TowTisend,  two  shovels  were  purchased,  but  one  has  been  found  to  be  suflli- 
cient  to  do  all  the  work  rcfiuired  l)y  the  operations  of  the  firm,  amounting  to  about 
6  miles  of  new  track  annually.  The  machine  has  a  crew  of  7  men  and  burns  2  tons 
of  coal  a  day.  It  can  pick  up  logs  and  fair  sized  boulders,  and  can  excavate  in  any 
kind  of  ground  short  of  solid  rock  requiring  blasting.  It  can  build  up  embankments 
as  easily  as  it  can  dig  out  cuttings. 

In  ordinary  soil  the  shovel's  daily  average  is  50  yard.s  of  cutting  or  embank- 
ment 12  feet  wide.  The  shovel  travels  fonvard  on  its  own  rails.  There  are  three 
sections  of  them.  As  soon  as  the  machine  has  moved  off  the  end  section  of  the 
latter  is  picked  up,  swung  round  and  dropped  in  front.  Mounted  on  a  car  the 
shovel  can  come  m  useful  for  loading  ballast. 

The  Marion  Shovel  seen  on  the  Pot  latch  LumWr  Company's  operation  at  Elk 
River,  Idaho,  in  ea.sy  country  clears  80  yards  a  day  and  is  said  to  do  the  work  of 
50  men. 

19.  The  following  notes  may  be  looked  upon  as  supplementary  to  the  remarks 

made  on    page    2i)0  of    "  Ixigging  "  about 
'"^     -^*'*"  mechanical   devices    for  facilitating    track 

laying  and  removal. 

In  several  places  two  or  three  cars  arc  kept  specially  for  the  purpose  of  hand- 
ling rails  and  .sleepers.  The  sleepers  are  piled  on  top  and  the  rails  are  placed  on 
iroD  brackets  low  down  at  the  sides. 
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(1 ).     Excavation  of  railway  track  by  Marion  Steam  Shovel.— Elk  River,  Idaho. 


(2),     Track  being  cleared  by  Shovel. — Elk  River,  Idaho. 


(para  18). 


Plate  XII. 


(1).     Shovel  mounted  on  Road  Wheels. 


(2),     Shovel  mounted  on  caterpillar  wheels. 


(3).     Shovel  mounted  on  railway  track. 


Marion  Revolving  Steam  Shovel 
Manufactured  by  the  Marion  Steam  Shovel  Co.,  Marion,  Ohio,  U.  S.  A 


para  18), 
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(I    .     1m..ii,  SkiJJer  luouiiUsi  uii  ■  Milwa)  cmr  lo4din^  gloeper;; ; — TyM>n  Crtt-k.  iiair 


({•r.  19) 


Th<-  tlig.Uc  LI  t.U  kjUiOitU.^al  ,  lo  c<ruiiterl-al<kiici'  liifc  vtii^l.l  <>(  tiit-  oiilidt-rd,  pi<Uias  »iiJ  cr*iik  oliaft  uii  tLr 

right  band  tidf,  tbc  boiler  ii  noantcd  •fl  the  centre  toward*  the  left. 
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At  Myrtle  Point  B.  C.  a  useful  overhead  cable  rig  was  seen  at  work.  It  con- 
sisted of  a  two  drum  "  donkey  "  engine  on  a  car  with  a  derrick  jib  overhanging 
another  car  in  front.  A  cable  from  one  drum  passed  over  the  derrick,  out  to  a 
stump  or  tree  about  1,200  feet  straight  ahead  along  the  track.  On  this  cable  ran 
a  carriage  with  a  pulley  b'ock  attached,  through  which  the  lifting  rope  passed  to 
the  other  drum.     The  front  car  had  1  jw  brackets  at  the  sides  for  rails. 

After  lifting  a  load  of  sleepers  or  rails,  by  slackening  the  overhead  cable  the 
carrier  tended  to  run  down  forwards,  dropping  the  load  ahead  clear  of  the  car. 
The  same  rig  can  be  used  for  lifting  ^^ections  of  rails  with  sleepers  attached,  there- 
by saving  labour  on  spiking.  This  method  has  the  drawback  of  necessitating 
even  jointing  of  rails,  and  so  discounts  the  use  of  odd  lengths  of  rails. 

A  more  elaborate  contrivance  is  made  by  the  Bell  Ra'lway  Construction  Car 
Company,  Georgiana,  Ala,  consisting  of  an  endless  chain  conveyer  and  engine  to 
drive  it  to  be  mounted  on  ordinary  cars. 

20.  Locomotives  of  two  kinds  are  used,  viz.,  Rod  engines  on  low  grades  and 

Geared  engines   on  grades  of  more  than  3 
^"S'nes.  pgj.  ggj^|._     ^^  ^-j^^  -^^j^  engines  seen  by  the 

writer  were  built  by  the  Baldwin  Locomotive  Works  Company,  Philadelphia,  Pa. 
The  usual  weights  are  50  and  75  tons. 

The  best  known  makes  of  geared  engines  are  manufactured  by : — 

(1)  The  Baldwin  Locomotive  Works  Company,  Philadelphia,  Pa. 

(2)  The  Lima  Locomotive  and  Machine  Company,  Lima,  Ohio. 

(3)  The  Climax  Manufacturing  Company,  Corry,  Pa. 

(4)  The  Heisler  Locomotive  Works,  Erie,  Pa. 

The  "  Shay  "  Engine  made  by  the  Lima  Company  is  believed  to  be  the  kind  most 
generally  used  in  logging  operations.  The  writer  found  it  well  spoken  of  every- 
where. Having  the  cylinders  at  the  side  gives  it  a  lop-sided  appearance,  but  it  is 
well  balanced  and  stands  up  well  under  the  rough  usage  of  a  logging  operation. 

All  kinds  of  fuel  are  used,  wood,  coal,  or  crude  oil.  The  United  States  Forest 
Service  insists  on  the  use  of  oil  fuel  in  logging  operations  in  National  Forests, 
to  reduce  the  risk  of  fire.  The  same  remark  applies  to  Spark  Arresters.  Thanks 
very  largely  to  the  influence  of  the  Forest  Service  the  majority  of  lumbermen  are 
now-a-days  keenly  alive  to  the  destructive  effects  of  fire  and  take  measures  accord- 
ingly. 

2L  The  writer  cannot  call  to  mind  seeing  a  single  car  in  Canada  or  the  United 

States  either  in  log  camps  or  on  j)ulih'c 
^*""  railways  mounted  on  single  pairs  of  wheels 

in  rigid  frames.  "  Bogies  "  are  used  everpvhere.  Not  only  do  they  permit  of 
the  use  of  sharper  curves,  but  they  also  keep  to  the  rails  tetter  on  uneven  tracks. 
Without  them  more  attention  would  have  to  be  paid  to  fitting  rails  together  and 
to  ballasting.     It  is  believed  that  wrecks  are  rare  conipared  to  the  amount  of  traffic. 

A  single  bogie  (4  wheels)  is  usually  termed  a  '*  truck  ",  two  trucks  coupled 
together  form  a  "  car  ".  A '  *  flat  "  car  is  one  having  afuU  length  fixed  platform 
mounted  on  the  trucks.  In  a  "  Skeleton  "  car  there  is  simply  an  open  frame- 
work.    The  longitudinal  beams  of  the  framework  are  called"  Sills  ". 
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Instead  of  a  ripitl  platfunn  or  framework  the  trucks  may  simply  be  connected 
by  a  flexible  coupling.  By  the  usenf  coupling  bars  or  rods  of  varying  lengths, 
cars  can  be  made  to   accommodate  logs  of  varying  lengths. 

Steel  frame  cars  are  not  much  used.  They  are  more  expensive,  and,  in  addi- 
tion there  is  the  same  objection  to  them  as  to  an  all-steel  logcarriage  in  a  saw-null, 
viz.,  want  of  elasticity.     Once  sprung  ,  frames  are  not  easy  to  repair. 

For  small  timber,  such  as  pulpwood,  etc.,  long  wood  stakes  fitting  into 
brackets  at  the  sides  of  the  car  frame  are  u.sed.  For  medium  and  large  sized 
logs,  patent  iron  blocks  are  general.  They  do  not  stand  high,  and  the  best 
patterns  can  be  released  from  tho  opposite  side  of  the  car. 

Some  rail«-ay8  insist  on  logs  being  chained,  others  do  not  appear  to  be  so 
particular  and  the  load  is  not  bound  at  all.  Where  chains  are  used,  it  is  a  common 
pra'tice  to  put  them  on  before  loading  the  last  log  or  two — the  weight  of  the  latter 
tightens  up  the  chains. 

(x)uplings  are  either  a  plain  link  and  pin,  or  of  the  automatic  knuckle  type. 
The  latter  kind  is  universally  used  for  public  traflic  on  open  lines.  A  drawback 
said  to  be  attached  to  the  u.se  of  this  kind  of  coupling  on  logging  railways  is  that, 
on  verv  uneven  tracks,  cars  are  liable  to  jump  suthciently  for  one  knuckle  to 
drop  free  from  the  other  one.  Some  lumber  firms  operating  in  hills  use  air  brakes  ; 
others  are  content  with  hand  brakes,  even  on   grades  as  steep  as  5  or  6  per  cent. 

A  great  variety  of  cars  and  fittings  was  seen  by  the  writer,  much  of  it  very 
nuuh  the  worse  for  wear  as  cars  receive  very  rough  treatment.  Most  of  the 
lumber  firms  build  their  own  cars,  simply  bu\ing  parts  of  the  trucks,  such  as 
wheels  and  journals,  etc.  which  cannot  be  made  i(<-.illy.  The  personal  element 
seems  to  come  in  a  good  deal.  .As  already  remarked  the  bogie  truck  is  common  to 
all.  It  i«  very  desirable  that  this  tfjpe  be  ustd  on  all  Ic-fjgipg  cars  bfult  in  India.  It  is 
alst)  advisiible  to  go  to  the  extra  expense  of  air  brakes  where  steep  grades  are 
unavoidable. 

22.  The  writer  travelled  for    several    hundred  miles  on    "  speeders  ",  or 

motor  driven  trolley.s.  and  can  testify  to 
8p(«d«n.  their  great  value  in  enabling  the  Manager, 

SuperintendfTt,  or  Foreman  to  get  about  (juickly  and  keep  in  close  touch  with 
w«»rk  in  all  parts  of  an  oi>eration.  Various  patterns  were  .seen  in  the  course  of 
the  tour,  ircm  the  plain,  locally  built  springless  trolley  with  a  single  cylinder 
motor  coupled  direct  to  one  axle,  to  a  modem  automobile  with  flanged  instead  of 
rubber  tyred  wheels. 

No  logging  railway  in  India  should  Ic  without  some  form  of  motor 
trolleys. 

23.  Xo  logging  railway  in  America  would  be  considered  to  be  complete  with- 

out  a  telephone  svstem  of  .some  kind  or 
TcJcpboiM*  oXhvT.     The  cost  of  installation  is  usually 

itmall,  as  nothing  elal>orate  in  the  way  of  poets  is  necessary.  At  Bridal  Veil,  Ore, 
the  writer  saw  a  go<Ki  example  of  the  saving  of  time  efT^nted  by  the  telephone, 
(►ne  of  a  train  of  cars  loaded  with  logs  became  derailed  whilst  the  train  was  being 
sliunted  from  a  spur.  Ten  minutes  walk  to  the  nearest  call  station  enabled  the 
Manager  to  send  fo:  anjthcf  engine  and  men  quickly. 
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(1).      Skeleton  pattern  logging  car. 


(2).     Special  short  flat-car  for  handling  luuilitT. 


Manufactured  by  the  Russel  Wheel  &  Foundry  Co.  Detroit,  Michigan. 
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Ilil,\  l.M  Itt.N    oF   I  Alll.K    IRKSl'ASS. 

(I ).     '>«t."<  an'  not  iisoil  wliorc  railways  croM  fences  into  or  between  flfields.     The  simple  pUn 

»ho«n  ill  the  plii>t(igraj>h  is  to  lie  met  with  erorywhere  and  is  very  elToctiTc.     Triaiif^iilar  pieees  ol 

wijikJ  are  iiaiU'J  on  lop  of  the  sleejaTs,  and  a  pit  about  3  feet  deep  is  exc«v«t«><l  U-iieath  them. 


'I'liii;  iiin'li'ii  li_v  I'liri'iiiKiiM^',  \i.ii    jura 
(U.  S.  Fore»t  Strvicc  I'holo) 


. — Overton,  Ten  I 
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24.  Before  the  steel  rail  came  into  its  own  rails  made  of  wood  were  used. 

Wood  rails.  They  are  still  to  be  met  with  here  and  there. 

A  description  is  given  in  ' '  Logging ". 
Even  in  America  they  are  now  out-of-date.  Still  less  are  they  likely  to  find  favour 
in  India  where  timber  decays  so  much  more  rapidly. 

25.  So  far  as  the  writer  is  aware  no  use  of  tramways  is  made  in  logging 

operations  in    America      outside     sidings, 
ramwaya.  yards  and  mills.     They  are  far  too  slow  and 

therefore  expensive.  The  same  argimient  can  be  applied  in  India.  If  distances 
are  so  great  that  the  use  of  rails  is  indicated  for  a  particular  forest  to  stand  any 
chance  of  being  exploited  at  all,  the  next  step  should  certainly  be  to  find  out 
whether  the  logging  operations  could  not  be  so  far  concentrated  as  to  permit  of  the 
economical  use  of  steam  power. 
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CHAPTER  III. 
SKIDDING  OF  LOGS  BY  STEAM  POWER. 

26.  In  the  transport  of  logs  from  stump  to  mill  there  are   generally    three 

distii.C:  stages — firstly,  the  gathering  of  the 

\Vh*t  ii  .kKlding !  i^jgg  together  at  convenient  places  near  road 

or  rail  ;  sfcondltf,  the  loading  of  the  logs  on  carts  or  cars  ;  and  thirdly,  the 
carting  or  railing  to  the  mill.  It  is  the  first  operation  that  is  known  through- 
out North    America  as  "  Skidding  "  or  "  Yarding  ". 

Skidding  and  Loading  are  either  done  together  as  a  single  operation — a 
verv  rare  occurrence — or  they  are  performed  concurrently  as  two  separate 
operations,  or  they  are  carried  out  at  separate  times  altogether.  By  the  term 
"  Comhinrd  Skidding  and  Loading  "  as  used  in  this  report,  the  second  of  these 
three  methtxis  is  meant.  This  definition  is  in  conformity  with  custom,  because, 
in  the  great  majority  of  cases,  although  the  operations  may  be  going  on 
simultaneously,  yet  separate  appliances  and  crews  are  employed  for  them. 

In  order  to  focus  attention  later  on  to  the  importance  of  loading  a 
separate  chapter  is  devoted  to  it,  and  as  few  references  as  possible  are  made  to  the 
subject  in  the  present  one. 

After  a  few  introductory  remarks  on  past  history  and  on  other  methods  of 
hauling  logs  without  the  use  of  skidders,  the  subject  is  treated  under  the  following 
Leadings,  the  more  important  ones  being  marked  with  an  asterisk. 

Skidding. 
♦Designs  of  skidders. 
♦Methods  of  skidding. 
♦Effective  hauling  limits  ;  relay  skidding. 
♦Mounting  and  setting  of  skidders. 
♦Outhauling  of  skidding  rope. 
♦Development  of  skidding  systems. 
Relation  between  time  of  felling  and  skidding. 
Preference  for   uphill  skidding. 
Damage  to  forest  growth. 
Life  and  weight  of  machines. 
Life  and  weight  of  ropes. 
♦Output. 

♦Time  required  to  move  skidders. 
Labour  saving  devices  :  — 

Pilot  and  Spotting  lines. 

Skidding  cones. 

Slack  pulling. 

Interlocking  drums. 

Other  devices. 


lUu-  XVII. 


(I).      Loii({  hi.-lnticr  litnliiiR  will;  "R.inJ"  Engine  in  B.  C.  ; 
(UomiDion  Forest  Service  Photo), 
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(.').      hiagraiiiiiiatic  vii-w  of  "(inmnd"  Skidding  using  Itaptist  cone?,  vide  p»r«  45. 
(IW  [icriniMion  u(  Mc«.«rK.  The  Lidgcrwood  Manufkcturing  Co.) 


(fwn  2:t). 
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MacFarlane  (Sky  Line)  overliead  system. 
North    Bend  overliead  system. 
Other  skidding  systems. 
Electric  and   gasoline  skidders. 
*Will  skidding  pay  in  India  ? 
*Choice  of  skidding  systems  in  India. 
List  of  manufacturers  of  machinery. 

27.  If  logging  railways  take  the  first  place  in  importance  in  lumber  operations 

in    North  America,   the   next   place   must 

Introductory.  ,^g  gj^^^^  ^^  ^^^^^^^  skidders,  Or    ' '  doukcys  '  ' 

as  they  are  often  called.  It  may  indeed  be  open  to  argument  that  they  should 
come  first,  as  the  big  timber  operations  are  associated  with  them  more  than  any- 
thing, for  it  is  commonly  supposed  that  Western,  logging  is  chiefly  a  matter  of 
manipulating  powerful  engines  that  are  capable  of  hauling  big  logs,  or  themselves 
as  the  case  may  be,  for  long  distances,  through  any  sort  of  undergrowth  and  over 
any  kind  of  obstacles. 

Such  a  picture  would  have  been  more  correct  ten  years  ago  than  it  is  to- 
day. For,  in  addition  to  collecting  individual  logs  together  from  stump  (or 
"  Yarding  "  as  it  is  termed)  it  used  to  be  a  common  practice  to  haul  the  logs 
for  long  distances  along  the  same  track  (Skidway,  Pole  road,  etc.),  by  steam  power 
to  cartroad,  railway  or  river.  For  this  work  special  machines  with  extra  long 
ropes  (and  known  as  "  Road  "  Engines)  were  designed. 

This  type  of  skidding  has  however  gradually  declined  in  importance  with  the 
development  of  railways.  Experience  has  shown  in  hundreds  of  instances  that 
railways  can  be  profitably  carried  so  far  into  the  fellingj  that  logs  can  be  brought 
to  them  from  stump  in  a  single  operation. 

The  description  of  modern  skidding  appliances  and  methods  given  in  this 
chapter  is  rather  a  long  one,  because  it  has  been  thought  desirable  to  touch  upon 
all  the  more  important  details  of  the  subJ3ct,  instead  of  simply  referring  the  reader 
to  '"  Logging."  The  writer  found  it  rather  hard  to  follow  Mr.  Bryant's  descrip- 
tion, and  it  was  not  until  it  had  been  supplemented  by  visits  to  several  luml)er 
camps  that  anything  like  a  clear  picture  of  skidding  operations  in  general  present- 
ed itself. 

28.  Important,  however,  as  skidders  and  ropeways  are,  it  must  not  be  suppos- 

ed that  they  are  universallv  used,  and  that 
Other  methods  of  hauling  logs.  ^^^^^^,  j^g  [^   puHed  from  stump  by  them. 

This  is  very  far  from  being  the  case.  Rolling  of  logs  by  hand,  dragging  along 
the  ground  by  animals,  hauling  on  sleds  or  on  v.heeled  vehicles  drawn  by  horses, 
steam  engines  or  motors,  all  have  their  place,  and  between  them  probably  handle 
something  like  half  the  outturn. 

In  the  same  connection  it  may  also  be  noted  that,  although  lumbering  in 
America  is  usually  associated  with  big  operations,  a  rather  striking  example  can 
be  given  of  primitive  methods,  so  widely  practised  as  to  play  a  large  part  in  the 
industry. 
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TLe  alluMon  is  to  railway  sleepers,  over  75  per  cent,  of  which  are  cut  with 

„   ,         ,  the   axe.     The   sawing    t>f   sleeiwrs   is   of 

second.irv    itnportuncc     altogether.       Ihe 

supply  of  hewn  -'•  -  '•'^'^-  !<=  chicflv  in  the  hands  of  men  with  small  capital,  cutting 

onlv  a  fe.v  fIo.  dead  and  refuse  trees  and  carting  them  to  the  nearest 

railwnv  ilefot. >  al.^^o  supply  a  good  many  at  slack  times  of  the  year. 

2'J.  Skidders  are  simply  hauling  m-.chines  specially  designed  for  handling 
UMsnof.kidderm.  '"?'^*     '^^®  toiler,  engine  and  rope  drums 

are  as.semhled  on  a  steel   frame  so  that, 
\  '  '        '  .  n  a  suital>le  mounting,  the  whole  machine  can  he  moved    about 

-  a  self-con tainetl  unit.     The  number,  rope  capacity  and  gearing 
<•!  I  III-  hum:  -  <i<  per.d  on  the  class  of  work  to  be  done. 

The  prin'ipMl  rope  is  the  i- kidding  Rope  which  does  the  hauling  of  the  logs. 

It  vari«'-  i'  •  r  from  J'  to  1  J'.     As  3,000  feet  of  J'  rop.>   weighs  over  a  ton 

i»  \v..'.!d  >  0  too  slow  a  business,  and  take  too  ma.y  men.  to  think  of  haul- 

1  :  i<  pe  back  into  the  wor»ds  by  hand  for  the  ne.xt  log.     The  engine  is 

i   upon  to  do  this  out-hauling  (rrhaulitig).  and  is  provided  with  an 

i  rope  for  the  purpose.     The  general   arrangement  is  a.s   follows. 

_■  "'   and  "  Out-hauling  "  drums  are  on  separate  axles  geared  to  the 

..     l>u:li  axles   revolve  all  the  time  that   the   engine    is    running,    but  the 

!.g  of  the  drums  on  them  depends  on  whether  the   latter  are  Iwked  to  the 

-  or  not.  Clutch  levers   are   provided    for   the   purpose.      On   arrival  at   a 

II  the  first  .«tep  is  to  pull  the  outhaul  rope  (v.  hich  is  only  half  as  thick  as  the 

ng  line)  into  the  woods  to  a  pulley  block  fastened  to  a  tree  at    the  far  end 

.   rrn.nnd  ihcntol  lirg  it  back  hf>me  again.      It  is  then  tied  to  the  hook  on 

'";  0.     \Vi*h  the  outhaul  drum  locked  and  the  skidding  drum  free. the 

.  '.  i  nJ  out  the  skidding  line  goes  to  thewotnls.     To  bring  another 

lug  m  all  il  at  has  to  be  done  is  to  reverse  the  clutch  levers  on  both  drums. 

In  respect  to  the  machines  themselves  there  is  a  wide  range  of  difference  in 
the  details,  although  they  all  bear  a  close  resemblance  outwardly  to  each  other. 
It  i>  the  same  with  the  accessory  fittings :  for  example,  the  .skiddingrope  may  pa.ss 
dir.'ct  from  a  lc*g  to  the  drum,  or  it  may  be  led  through  oiicor  more  blot  ks  on  trees, 
stumps,  etc.,  or  on  tlie  frame  work  of  the  machine  itself. 

A  machine  which  deserves  special  mention  is  one  made  by  the  Washington 
Iron  Works  Conqjany,  and  known  as  the  >'^imphx  Ttro-^'^jH'ed  Ynrdrr.  The  speed 
of  the  drums  can  be  changed  up  or  down  whilst  the  engine  is  running.  It  is 
tlaime<l  for  the  machine  that  the  rate  of  hauling  logs  is  thereby  increased.  So 
far  as  the  writer  is  aware  this  is  the  only  machine  in  which  the  variable  speed  idea 
i^  ciiiIiiMlicd. 

..   ^  ^  .  ^..^.  30.  Three    methods    of     using   skidding 

Mptbod  of  nkiddinc.  i  ■  » •      j         •  ° 

^  machmes  are  practised,  in;  .• — 

(a)  Ground  or  f-  lack  Rope  ,'>kiddtng. — With  all  tlie  ropes  directly  on,  or  close 
to,  the  ground. 

{b)  High  Lead  !■  kidding — With  the  hauling  rope  passing  over  a  pulley 
bl«>ck  fixed  to  a  support  from  80  to  180  feet  above  the  ground  near 
the  machine. 

(c)  Oirrhcad  Skidditig. — With  a  log  carrier  running  on  aerial  cable. 
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Plate  XVII. 


Overhead  Skidding.  3000  ft.  span,  Towiisend,  Tennessee. 
(Presented  by  Messrs.  the  Clyde  Iron  Works  Co.) 


(para  C3; 


rut*  XIX. 


()Vi:iiiii:Ai»  sKii>i»iN(i. 

(1).     .Sp»n  12<iO  fe^t  ;  nose  of  log  well  ofl  the  ground. — I-ake  Cowichan,  B.  C. 


iih-ii    i.i.Ai'   .>Kli>|tlN<{. 

(2).      npm<l  Sp«r  trrp  in  tho  ponlro  ;  inpcli«nir«l  out)iaiilini;  :  strip  of  forost  f>oing  loffgcd  on 

thp  left  ;  I'jsiiing  on  the  riirlit  ; — Koch'r,  Iilnho. 

(panu  80). 
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It  may  help  to  keep  the  types  clearly  in  mind  to  rememljer  that  the  "  Ground  " 
type  has  all  the  ropes  on  the  ground,  that  the  "  High  Lead  "  has  one  end  of 
the  rope  raised  to  a  considerable  height  above  the  ground,  and  that  in  the  "  Over- 
head," system  the  other  end  of  the  rope  is  also  raised,  and  the  rope  itself  is  held 
tight  with  the  load  running  along  it  suspended  from  a  carrier. 

The  great  drawback  to  ground  skidding  is  that  the  logs  so  easily  jam  against 
roots,  stumps,  rocks  and  other  obstructions.  Not  only  do  logs  tend  to  plough  into 
the  soil,  but  rubbish  and  earth  collect  in  front,  thereby  increasing  the  pull  on  the 
engine  considerably. 

The  High  Lead  method  of  elevating  the  skidding  rope  gets  over  this  difficulty 
to  a  large  extent,  as  legs  ride  over  obstacles  easily.  Advocates  of  the  system  claim 
that  much  less  grit  works  its  way  into  cracks  in  the  surface  of  logs  to  cause  trouble 
later  on  in  the  mill ;  saw's  last  longer  without  re-sharpening. 

The  Overhead  plan  is  obviously  the  best  of  all  in  this  respect,  as  the  logs  can 
be  lifted  clean  off  the  ground. 

In  the  term  Overhead  skidding  all  forms  of  aerial  ropeways  are  included, 
with  or  without  intermediate  supports. 

It  is  simpler  to  think  of  skidding  operations  as  being  divisible  into  three 
types,  although  it  is  not  the  universal  practice  to  do  so. 

Many  operators  look  upon  the  High  Lead  method  as  being  simply  a  special 
form  of  ground  skidding.  This  is  quite  true,  but  it  would  be  equally  correct  to 
look  upon  it  as  a  modified  form  of  Overhead  skidding.  To  help  a  log  to  ride 
over  an  obstruction  the  driver  puts  his  foot  on  the  out-haul  brake  lever.  By 
putting  a  strong  drag  on  the  outhaul  rope  the  load  can  be  lifted  clean  off  the 
ground  ;  in  fact  the  rig  becomes,  momentarily,  an  Overhead  one  with  the  Tail 
Block  low  down  close  to  the  ground.  In  a  type  of  machine  very  much  used,  and 
often  spoken  of  as  a  Boom  Skidder,  the  hauling  rope  passes  through  a  block  at  the 
end  of  a  boom  or  jib,  either  fixed  or  moveable.  As  the  height  of  the  block  frona 
the  ground  is  usually  not  more  than  20  feet,  skidding  \nth  the  machine  is  prac- 
tically of  the  Ground  type.  The  contrivance  is  chiefly  useful  in  facilitating  the 
piling  of  logs  into  big  heaps.  In  some  cases  the  boom  is  considerably  longer,  and 
the  skidding  approaches  the  High  Lead  type. 

31.  The  effective  limit  for  High  Lead  Skidd^'ng  is  from  600  to  800  feet.     Haul- 
ing beyond  this  distance  is  under  the  same 

Effective  hauling  Umits;  Relay  skidding.  disadvantages     aS     gTOUnd     skidding.        The 

actual  limit  in  any  particular  locality  depends  on  the  slope  of  the  ground  and  the 
size  of  the  Spar  Tree  to  which  the  Main  Haul  Block  is  fixed.  At  New  Bern  N.  C. 
the  trees  are  so  small  that  the  block  is  only  about  60  feet  from  the  ground. 
In  the  Douglas  Fir  forests  on  the  Pacific  Coast  it  is  common  to  have  the  block 
120  to  180  feet  up. 

The  cutting  of  the  top  off  one  of  these  big  spar  trees  is  a  very  impressive  sight. 
If  the  top  were  not  cut  off  there  would  be  danger  of  its  breaking  off  afterwards 
and  doing  damage.  The  top  is  a  fair  sized  tree  in  itself,  as  the  cutting  off  is  done 
at  the  place  whtre  the  diameter  is  about  20  inches.  , 
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The  massiveness  and  unwieldr  character  of  the  appliances  used  by  the  Tlifjh 
Lead  operators  in  the  hip  Hodwood  and  Douglas  Fir  forests  on  the  Pacific  Ojast 
may  be  gauged  from  the  fact  that  the  main  pulley  blixk,  120  to  150  feet  up  in  the 
air  on  the  Spar  Tree,  weighs  anj-thing  from  600  to  800  lbs. 

The  Range  of  a  Ground  Skidder  simply  depends  on  the  size  of  the  drums,  the 
strength  of  the  ropes  and  the  power  of  the  engine.  In  practice  the  limit  is  about 
S.fKKi  feet.  Where  railway  construction  is  e^sy  and  the  "  Stand  "  of  timber 
is  g(M>d  enough,  it  pays  to  have  shorter  hauls.  The  writer  saw  .several  examples 
of  Boom  Skidders  upeniting  to  a  distance  of  not  more  than  80(t  feet.  It  is  much 
the  same  in  the  Cj'pre.ss  Swamps.  The  machines  on  the  Pull-boats  at  Donner,  La, 
for  example,  are  capaV)le  of  hauling  logs  for  a  distance  of  half  a  mile.  In  practice 
the  saving  of  time  involved  in  limiting  the  hauling  to  a  quarter  of  a  mile  is 
Bo  great  that  it  is  found  to  pay  to  face  the  extra  expense  thereby  required  on 
canals. 

The  range  of  an  Overhead  Skidder  depends  on  the  heights  of  the  Head  and 
Tail  Blocks  relative  to  the  ground  between  them.  On  flat  ground,  with  the  Head 
Block  70  feet  up  and  the  Tail  Block  50  feet,  the  practical  limit  is  about  800  feet. 

Across  valleys  and  deep  ravines  3,000  feet  spans  are  common,  as  it  is  possil>le 
to  allow  the  cable  to  sag  sufhciently  for  .safety,  even  with  heavy  loads.  Single 
spans  of  4,000  feet  have  also  been  operated  successfully. 

AVith  intem\ediate  supports  the  length  of  a  permanent  aerial  .s^-.stem  can  be 
cxtende<l  indefmitely.  The  jiecessity,  however,  for  shifting  the  line  at  short  inter- 
vals, in  the  course  of  a  logging  operation,  will  impose  limits  to  the  length  that  can 
be  economically  en\]>loycd.  A  mile  is  about  the  limit  in  .\merica  at  jjresent.  The 
intermediate  supports  are  usually  placed  about  800  feet  apart. 

An  examjde  was  seen  in  the  operations  of  the  Rutledge  Lumber  Company, 
Keeler,  Idaho. 

On  ea.sy  ground,  however,  it  is  the  same  with  overhead  skidding  as  it  is  with 
ground  skidding,  viz.,  extra  railway  con.struction  is  cheaper  than  long  spans. 

One  .special  type  of  overhead  skidding  with  one  or  more  intermediate  supports 
is  very  common.  It  is  known  as  "Relay"  Skiddinfj.  Itmav.forexample.be 
desired  to  .skid  across  a  ridge  from  one  valley  to  another.  In  such  a  case  a  si)ar  on 
the  ridge  to  hold  up  the  cable  would  be  necessary. 

Or  it  may  be  desired  to  log  a  side  valley  running  of!  from  the  main  one  where 
the  pkidder  is  stationed.  Here  also  an  intermediate  support  wouKl  be  required, 
i.e.,  in  the  angle. 

"NVith  such  a  method  of  rigging  the  logs  would  first  of  all  be  hauled  to  the  relay 
tree  and  jiiled  in  a  hoai)  there.  The  oorrier  would  then  l>e  .'shifted  to  the  near  side 
of  the  relay  tree,  and  the  l»»gs  l)c  j)icke<l  uj)  again  and  l>e  brought  in  home. 

It  may  be  noted  that  hauling  round  a  comer  can  also  be  done  by  the  Oronnd 
svstem,  by  pa.ssing  the  skidding  rope  throiigh  a  block  fixed  to  a  supjwrt  in  the  angle. 
It  caiuiot,  however,  be  done  with  Ifigh  Lead  skidding. 

SO 


o 

:r     50 


J    ^ 


o   8 

-T3      S 


be    T3 

•J     3 


^    2 


riate  XXI. 


HIGH     LEAD     SKIDDINCx. 

Cutting  tlie  top  off  a  head  spar  tree  180  feet  above  the  ground. 
(Presented  by  Messrs,  The  Washington  Iron  Works  Co.) 


(para  31). 


Plate  XXII. 


(1),    Intermediate  support  of  3,500  feet  overhead  rig  ; 
log  just  passing. — Keeler,  Idaho. 


(2).     Same  as  above  at  railway  uiid  ut  operation  ; 
the  smaller  of  the  two  spars  is  used  for  loading. — Keeler,  Idaho. 

(para.  31). 


I'Inf.-  XXIIl. 


Timber  skids  for  Hkidder  ;  40  feet  x  2  feet  x  2  feet 
Fort  liragg,  California. 


(p»ra  32). 


(1).     Rolay  Skiflfllng  ;  diagrammatic  section. 


(2).     Relay  Skidding  :  plan  showing  the  successive  positions  of  the 
relay  and  tall  trees  round  the  setting  In  the  middle. 


(para  .11) 
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32.  The  method  of  mounting  slddders  depends  on  whether  they  are  to  be  used  on, 
,,     ,.        J    ^,.      ,,.jj  or  near,  a  railway  or  not.     In  the  latter  case 

Mountinc  and  Bettinc  of  skidders.  .  i  i  "^  ,     ^  .         .  ,  . 

tney  are  always  mounted  on  a  pair  of  big 
timber  skids  braced  together.  Anchored  m  any  place  a  machine  can  pull  logs  to 
itself.  If  it  stands  free  and  the  skidding  rope  be  placed  and  fastened  to  anything, 
on  putting  in  the  clutch  the  whole  machine  will  move  forward. 

It  is  a  common  sight  to  see  machines  on  skids  at  work  near  railways  ;  but 
instead  of  the  slow  method  of  self-haulage  to  a  new  station  or  setting,  time  is  saved 
by  hauling  the  machine  on  to  a  car  and  using  a  locomotive. 

Such  machines  are,  however,  m^ore  or  less  old  fashioned  and  niodern  mounting 
takes  the  form  either  of  a  special  car  or  of  a  platform  that  can  be  placed  on  one. 

The  machine  may  either  be  side-tracked  to  leave  the  line  clear,  or  it  may 
remain  on  tha  railway  line  itself.  In  the  latter  case  the  style  of  mount  depends 
on  whether  the  machine  is  to  do  loading  as  well  as  skidding  or  not.  If  it  is  only 
required  for  skidding  it  can  be  allowed  to  operate  on  an  ordinary  car  on  the  track. 
But  it  would  be  a  serious  handicap  to  adopt  such  a  method  for  combined  skidding 
and  loading.  Provision  must  be  made  for  moving  empty  cars  past  the  machine ; 
otherwise  loading  would  have  to  stop  at  frequent  intervals  and  a  locomotive  would 
be  required  in  constant  attendance  to  shunt  the  loaded  cars,  one  by  one,  on  to  a  siding 
and  bring  forward  empty  ones. 

This  difficulty  is  got  over  by  jacking  the  platform  up  on  Ijlocks  high  enough  to 
allow  empty  cars  to  pass  underneath,  and  yet  stable  enough  to  pennit  of  working 
the  machine.  All  the  principal  manufacturers  of  logging  machinery  make  both 
timber  and  steel  mounts  of  this  type. 

The  Clyde  Iron  AYorks  Co.  also  turn  out  three  machines  of  a  special  type, 
which  are  self-propelling  and  do  not  need  to  be  placed  on  an  ordinary  car  for  trans- 
port, liz. : — 

(1)  The  McGifiert  Loading  machine  with  its  wheels  on  frames  which  can 

be  hinged  up  under  the  platform.  The  legs  of  the  latter  are  high 
enough  for  empty  cars  to  pass  through. 

(2)  The  "  Universal  "  Combined  Skidding  and  Loading  Machine  with  the 

v/heels  on  fixed  frames  and  a  space  between  them  and  the  underside 
of  the  platform  for  cars  to  pass  through.  Extra  rails  are  provided 
to  connect  with  the  track  on  both  sides. 

(3)  The  "  Decker  "  Combined    Skidding  and  Loading  Machine    of    much 

the  same  pattern  as  No  (2). 

The  simplest  way  of  side-tracking  a  car  is  to  put  in  a  temporary  length  of  track 
and  to  remove  the  switch  after  the  car  has  been  moved  on  to  it. 

Interference  with  the  railway  track  is  avoided  by  the  following  method.  The  car 
is  jacked  up  high  enough  to  permit  of  swinging  the  bogie  frames  round  through  a 
right  angle.  Spare  rails  are  placed  under  the  wheels  and  rest  at  their  other  ends  on 
the  length  of  side  track  the  machine  is  eventually  to  stand  on.  The  car  is  then  lower- 
ed on  to  these  cross  rails  and  moved  across  to  the  other  set,  where  it  is  placed  in 
position. 
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Machinfii  «>n  timhtr  skid-s  are  usually  heavy  enough  to  dispense  with  spet-iul 
anchorage,  but  this  has  to  Le  atteniUnl  to  in  the  wise  of  boom  skiddors.  iJuy  lines 
are    run    from    the  boom  to  suitable    stumps    or    trees. 

33.  The  currying  of  the  skidding  rope  b..ck  into  the  wood  for  a  second  lop  is  done 

•Ou.b.uUng«r-k.l.lmgr.pc.  ^»;'»"    ''.^'    «»»'''«'    P"'^"   ^^    ^>l   ''»'   •:"^'»•^• 

If  the  outhauhng(or  "  re-hauhng  ")  isdone 
mechanically,  an  extra  drum  is  provided  on  the  nuuhin«to  carry  a  rope  double  the 
|«'ri};th  of  t lie  maximum  yarding  dist  mce.  This  ropo  is  only  half  the  .size<  f  the  skid- 
ding one.  Such  extras  add  to  the  cost  of  the  machine,  and  on  faitly  flat  and  dry 
ground,  free  from  underbrush,  outhiuling  by  horst-  or  mule  is  preferred.  .At  B»g;il- 
u-sa,  La  and  Swe?tville,  La,  the  writer  saw  good  examples  of  the  use  of  aninuU  --:iui!o 
ond  horse  respectively. 

At  New  Bom,  N.C.,  mechanical  outhauling  is  preferred,  becau.so  of  the  density 
of  the  undergrowth  and  the  swampy  nature  of  the  ground. 

It  goes  without  saying  that  in  the  C\'pres5  Swamps  the  engine  has  to  do  all  the 
pulhng  out  of  the  ropes. 

All  overhead  systems  also  have  mechanical  out  haul. 

34.  Although  Overhead  skidding  came  in  first  yet  it  did  nothing  for  a  ti-ue  be- 
I)cvelopni.nt  of  ^kicl<ling \\ »tcm.  yond  paving  the  way  for  Ground  skidding. 

The  latter  soon  came  into  existence  and  was  first  favourite  for  m my  years.    The 

?art  playe<l  by  Overhead  skidding  at  that  time  was  comparatively  unim*.)ortant. 
'urtlier.  the  High  I^ad  system  did  not  then  exist.  It  originated  on  the  Puci.lc  Coast 
in  comparatively  recent  times,  and  is  easy  to  understand  as  a  simple  development 
of  the  old  Ground  systeai. 

Nevertheless,  it  is  quite  correct  to  sav  that  Overhead  skidding  has  first  place 
to-day.  This  rise  in  favour  is  believed  to  have  come  from  two  di  net  ions,  e*:.,  from 
the  Douglas  Fir  forests  in  the  west  and  the  Cypress  Swamps  in  the  .south. 

The  ditliculties  in  the  way  of  hauling  b  g  jogs  on  the  ground,  either  up  or  dt>wn 
Buch  steep  slopes  as  are  to  be  found  on  the  acihc  Coast,  are  very  great,  r.nd  logging 
men  have  been  led  to  invent  several  diflerent  ways  of  moving  the  l()gs  overhewd. 

Theehange  that  has  taken  place  in  the  Cypress  Swamps  is  remarkahle.  From 
1(»  to  15  years  ago  lumbering  in  these  forests  was  in  rather  a  bad  way.  The  co>t 
of  pull-boat  skidding  and  canals  was  .so  heavv  that  only  those  tracts  could  I  e  worke<l 
at  a  profit  whi>  h  were  well  stocked  and  within  ea.sy  reach  of  natural  channels. 

Owing  (hiefly  to  the  enterprise  of  the  Lidgerwofnl  .ManufactuiingCo.,  Xew  York, 
Cherhead  skidding  and  rail  tran.sport  were  intHnluced,  and  have  prove<l  to  lie  ro- 
niarkably  .«u<ces.sful.  The  industrv  received  a  new  lease  of  life  as  the  reduction  in 
Working  expenditure  made  it  possil  le  to  work  areas  which  were  hitherto  unpro- 
fitable. A  contributing  cause  is  the  fact  that  HedGumand  other  spcvies  are  no. v 
taken  out,  whereas  formerlv  evervthing  but  Cvpress  was  left  liehind.  The  success 
of  the  change  in  system  is  the  more  n(»teworthy  because  the  length  of  haulage  has 
been  halved.  The  pull-bfwit  skidder  operated — and  .still  operates  in  pl.'.ces — up  to 
a  distance  I  ..')00  feet,  whereas  the  Overhead  skidder  does  n«>t  go  beyond  700  feet. 
The  mileage  of  railway  tiack  is  therefore  fully  double  that  of  the  canals. 
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(1).     Skidder  mounted  on  timber  skids  hauling  itself  sideways  oEE  a  railway  ear  at  a  new  setting  ; 
New  Westminster,  B.  C. 


(2).     Transporting  skidder  by  rail  on  3-feet  track.— Lamoiuo,  California. 


(para  32). 
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35.  Overhead  skidding  has  an  advantage  over  Ground  skidding  in  that  it  is  so 

much  more  independent  of  the  fellings.   I  f  all 

Relation  between  time  of  felling  and  skidding.       ^^^  ^^^^^  ^^.^^^  f^jj^ ^  ^^ ^  j^^g^^^  f ^^j.  ^  j^.^^  ^  ^f 

800  to  1,200  feet  from  the  railway  before  hauling  comnionced,  it  would  make  no 
difierence  to  the  Overhead  operator,  but  it  might  seriously  handicap  a  Ground  man, 
as  there  would  be  so  many  more  opportunities  for  the  more  distant  logs  to  tio  them- 
selves up  in  stumps  and  refuse.  For  this  reason  it  is  a  common  practice  in  ground 
skidding  to  run  the  felling  for  a  setting  of  the  machine  only  a  day  or  two  in  advance 
of  the  skidding. 

36.  At  first  sight  it  might  be  supposed  that  skidding  logs  down  a  slope  would 
be  easier  than  hauling  them  uphill.     This  is  not  the  case  with  Ground  and  High 

Lead  skidding,   because  the   logs  tend  to 
Preference  for  uphill  skidding.  over-run,  and  cither  unhook  themselves  or 

jam  up  against  trees  or  other  obstructions.  This  troubl3  is  aggravated  when  the 
hauling  is  being  done  on  the  skew,  i.e.,  not  straight  down  the  slope. 

On  this  account  it  is  a  sound  rulo,  when  planning  a  logging  rxilway,  to  run  the 
spurs  as  high  as  possible  up  the  slopes,  instead  of  keeping  them  lovv'  down  in  the 
valleys.  As  the  length  of  the  lines  is  likely  to  be  increased  thereby,  the  skill  of  the 
logging  engineer  shows  itself  in  striking  the  correct  balance  between  the  railing  and 
the  skidding  parts  of  the  operations. 

With  Overhead  skidding  there  is  far  greater  latitude  as  it  makes  very  little 
difference  whether  the  hauUng  is  up  or  downhill. 

37.  Overhead  skidding  compares  favourably  with  the  other  methods  iu  res- 
pect to  damage  to  forest  growth,  but  there  is  no  getting  away  from  the  fact  that 

any  form  of  skid  ling  with  such  powerful 
Damage  to  forest  growth.  p^^;^    ^^^^   ^^^^^   niachiues  does   a   lot    of 

damage.  Saplings  and  poles  are  heeled  over,  snapped  in  tv^-o  or  torn  up  by  the 
roots,  and  trees  left  standing  get  badly  scraped.  Formerly  this  destructivcness 
hardly  entered  into  the  thoughts  of  the  lumberman  at  all,  but  in  more  recent  years, 
thanks  chiefly  to  the  efforts  of  the  Forest  Service,  a  better  spirit  is  beginning  to  show 
itself. 

The  ploughing  up  of  the  soil  should  not  however  be  looked  upon  as  injurious 
always.  It  helps  regeneration.  A  good  example  can  be  given  ;  in  the  Coconino 
National  Forest,  Arizona,  a  Clyde  Boom  Skidder  is  in  use,  wit  ha  range  of  1,300  feet. 
The  logs  are  hauled  by  horses  and  Big  Wheels,  and  piled  on  lines  at  right  angles  to 
the  railway  and  a  furlong  apart.  The  skidder  hauls  the  logs  to  tlie  railway  along 
these  lines,  and  in  doing  so  turns  up  the  soil  for  a  width  of  30  to  50  feet  as 
effectively  as  a  harrow.  Slopes  are  very  easy  but  the  ground  is  decidedly  rocky 
and  the  soil  is  poor  in  consequence.  The  forest  is  very  thinly  stocked  mth  Yellow 
Pine  and  reproduction  is  poor. 

The  idea  in  the  marking  done  for  the  firm  by  the  Forest  Service  is  to  leave 
enough  trees  for  a  second  cut  and  also  for  natural  regeneration.  For  the  latter 
purpose  the  tracks  made  by  the  skidder  are  excellent  and  it  is  a  pitythat  the  strips 
are  not  closer  together.  A  skidder  can  indeed  do  the  work  of  a  steam  plough  if 
desired. 
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38.  Tlio  makers  of  lopginp  nuichincry  pride  tliemselves  on  tdrning  out  machines 
capable  of  standing  any  amount  of  rough    usiigo.     This  |>nmd  attitude    is  justi- 

tiahh',  for  slcidders  and  rars  are    nuTiilessly 

L.(c«nd««ghto(m.chin«.  tn>aU'd  by  lumLer-jacks  and  yet  they  last 

indefinitelv.     Breakages  arc  rompamtively  ra-.e — except  in  the  case  of  ropes.     The 

writer  came  acrcss  several  machines  that  had  been  at  work  for  ten  years  or  more 

and  are  still  quite  good. 

It  is  the  general  rule  with  lumbermen  to  count  on  a  nuichine  lasting  as  long  na 
the  operation  for  which  pun  ha.>ied.  More  machines  are  scrapped  because  they  are 
out-of-date  than  becau.se  they  are  worn  out.  Makers  are  constantly  l)ringiiig  out 
impntvemenls  an<l,  if  they  are  likely  to  pay,  operators  do  not  hesitate  lung  before 
going  in  f<)r  them. 

The  price  paid  for  these  lasting  qualities  is  of  course  a  heavy  one.  and  especially 
in  respect  to  weight.  The  machines  are  in<leed  hciivy,  and  the  tendency  is  to  nmke 
them  still  heavier  owing  to  the  desire  to  get  more  and  more  out  of  them. 

Rough  handling  is  unavoidable, /or /f»;  imrkitig  is  ejtsetitial.  One  of  (he  first 
things  to  In;  tmnjlit  drivers  in  ludiit  is  nU  to  be  afraid  to  open  the  throttle  wide.  RopeB 
must  be  made  "to  travel  at  top  speed  even  if,  in  so  doing,  the  machine  rattles  all  oyer 
un<l  rocks  about  alanningly.  Machines  cannot  turn  over  and  it  is  astonishing 
what  good  ropes  will  stand    without  breaking. 

The  weights  of  machines  are  approximately  as  follows  according  to  size : — 

(1)  Leading  machines  on  steel  frames   ..  ..  ..  ..     3  to  12  tons. 

(2)  Yanliiig  macbinfti  on  steel  frames    ..  ..  ..  ..     6  to  16  tons. 

(3)  Roa-l  machines  on  steel  frameJ         ..  ..  ..  ..   10  to  20  tons. 

(4)  Clv'le  Overhand  Skid<ling  and    lyiadinp  mRohine  on  railwav  car  60  to  70  tons. 

(5)  Lidgerwood  Overhead  I»w.Ming  Steel  Spar  Skidding  and  I>mdin(t 

inbchine  on  railway  car     . .  . .  50  to  100  tons. 

Ropes  and  tackle  are  not  included.     Xos.  (4)  and  (5)  are  ready  for  nse  ;  Nos.  (1) 
to  (3)  refjuire  to  be  mounted  on  timber  skids  or  cars. 

The  weights  of  machines  depend  on  the  size  of  the  logs,  the  length  of  haul  and 
the  anuuint  of  work  the  engine  is  to  do  in  the  putting  up  of  the  skidding  rig.  The 
moflern  tendency  is  to  umke  the  engine  do  as  much  as  possible  to  save  numual 
labour. 

The  simplest  and  lightest  machine  is  a  single  drum  loader. 

In  practice  skidders  never  have  less  than  two  drums.  The  Wa.sliington  Iron 
■\VorkH  ii-«lrum  nuichine  purchased  by  the  Forest  Department  in  Hurma  in  l'.tl3 
mav  be  taken  asun  example  of  the  simj)lest  and  lightest  make  of  skidding  machine  in 
uw"  in  North  America  now-a-days.  Its  weight,  iiuhuling  the  timber  skids  and 
••  full  boiler,  etc.,  is  about  21  t«.ns.  The  weight  of  the  machine  ouly  (ironwork)  is 
about  9  tons. 

As  an  example  of  the  heaviest  and  latest  type  of  machine  the  Lidgenvood 
Combined  Skidder  and  Loader  of  the  Lowering  8teel  Spar  type  may  be  mentioned. 
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{ij.     L'-iinmi  giijuud  skidder  purchased  by  the  Forest  Department,  Burma, 
in  1913,  from  Messrs  the  Washington  Iron  Works  Co. 


(2).     Lidgerwood  Overhead  Skidder,  lowering  steel  spar  typo,  with 
swinging  loading  boom. 


(para.  3G). 
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The   smallest  size  weiglis  50   tons  whoxx  at  work  and   there  are   the   follow- 
ing drums  : — 

1  engine  with  4  dvuras  for  skiddin'^  outlianling,  slack  pulling,  and  lowering  tlie  spar. 

1  engine  with  4  drums  for  the  main  cable  (2  drums)  changing  lines  and  spotting  ears. 

1  engine  with  4  drums  for  tbe  four  guy  Hues, 

1  engine  with  3  drums  for  loading. 


Total      4  engines  and  15  drums. 


It  must  not  be  imagined  that  this  multiplication  of  engines  and  drums  tends 
to  make  the  machine  complirated  and  difficult  to  handle  properly.      Such  a 
supposition  would  be  altoorether  mislcadinn;.     The  numl)er  of  drums  in  operation 
simultaneously  during  skidding  or  loading  is  no  greater  than  in  any  other  make 
of  machine.  The  extra  engires  and  drums  aie  simply  provided  for  facilitating  the 
rigging  up,  control  and  taking  down  of  the  guy  lines  and  overhead  cable.    To  change 
lines  at  a  setting  only  takes  a  few  minutes.     In  many  instances  not  more  than 
twenty  minutes  have  elapsed  between  the  arrival  of  the  last  log  in  one  position  of 
the  cable  and  that  of  the  first  log  in  the  next  position. 

This  Lidgerwood  is  undoubtedly  the  best  overhead  skidding,  and  loading 
machine  in  the  ^\'orld  to-day.     If  it  were  not  for  the  high  price  charged  for  it  no 
other  tvpe  would  stand  a  chance  against  it  in  the  majority  of  the  big  lumber  opera- 
tions anywhere. 

39.  Eopes  are  an  expensive  item  in  tie  working  of  skidders.     Unlike  the  en- 
gines  their  Hie  depends  ver-/  considerably 
Life  and  weight  of  ropes.  ^j^  ^j^g  treatment  they  receive.     In  fact  the 

skill  and  trustworthiness  of  a  driver  are  judged  a  great  deal  by  the  length  of  time 
his  ropes  last.     Ropes  in  constant  use  and  given  fair  treatment  should  last  about 
as  follows  : — 

Overhead  cable  (1-^' to  U')         ..  ..  ..  ..  ..     2  years. 

Skidding  lined"  to  Ij") 
Outhaul  line  (I"  to  1") 
Slack-pulhng  line  (i"  to  f) 
Pilot  line  (f) 

Dimensions  given  are  diameters.  The  shorter  life  of  the  outhaul  line  is  due  to  the 
fact  that  part  of  it  is  always  out  and  cannot  be  lubricated  without  dismantling 
the  whole  rig. 

Weights  of  Wire  Rojr^  (approx.). 

3,000  feet  of  li' 

3,000  feet  of  11" 

3,000  feet  of  r 

3,000  feet  of  I* 

3,000  feet  of  I' 

6,000  feet  of.|' 

6,000  feet  of  I' 

6,000  feet  of  I'  ..  ..  

2«1R&A  ^1 


9  months. 
6  months. 

1  year. 

2  years. 


Tons. 

€ni. 

3 

6 

2 

13 

2 

2 

1 

12 

1 

4 

1 

13 

1 

1 

. . 

12 
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40.  It  is  difficult  to  give  definite  figures  for  the  amount  of  timber  a  skidder 
can  haul.     It  depends  on  the  type  of  machine,  the  length  of  the  haul,  the  size  of 

the  logs,  the  stand  per  acre  and  the  topo- 

^'P"''  graphyof  the  linality.     Loggers  pay  more 

attention  to  the  total  volume  rather  than  to  the  number  of  logs.     Small  logs  are 

taken  two  or  more  at  a  time,  but  they  require  more  haudlLng  and  the  outturn  i5 

■mailer  than  with  big  logs. 

The  following  examples  are  selected  from  the  writer's  notes  : — 

At  Townsend.  Tenn..  in  a  hillv  track  and  small  stand  of  about  15  tons  per 
acre,  a  Clvde  Overhead,  with  a  span  of  3,000  feet,  can  bring  in  60 
logs  cubing  40  tons  a  day. 

At  Elk,  Cahf.,  in  the  big  Redwood  forests,  a  Sky  Line  Overhead  rig.  with  a 
span  of  2,700  feet,  brings  in  aiul  loads  100  logs  cubing  200 
tons  a  day.  This  is  remarkably  good  and  is  probably  above  the 
average  of  a  long  period. 

At  Bridal  Veil,  Ore.,  in  big  Douglas  Fir  stands  on  easy  slopes,  a  Ground 
skidder,  operating  for  a  distance  of  1 ,400  feet,  averages  75  logs  cubing 
150  tons  a  day. 

A  good  opportunity  was  afforded  at  Dormer,  La,  of  comparing  two  methods* 

(Jround  skidders  working  on  pull-boats  in  the  Cypres.s  Swamps  bring  in  from 
10  to  12  lops  at  a  time  for  a  distance  of  l.olX)  feet.  Each  log  has  to 
be  hooked  on  separatelv,  and  a  good  deal  of  time  is  taken  up  with  short 
pulls  backwards  and  forwards  to  attach  the  whole  string  of  logs. 
On  an  average  it  takes  about  an  hour  to  brine  in  a  full  load  and  run  out 
for  the  next  one.     The  daily  average  is  120  logs  cubing  80  tons. 

The  Lidgenvood  Overhead  skidder  operatetl  by  the  same  firm  in  another  part 
of  their  tract,  under  similar  conditiorus,  only  brings  in  irom  one  to  three  logs  at  a 
time,  but  it  only  takes  about  five  minutes  for  a  double  trip.  A  fair  average  is  240 
hips  cubing  160  tons  a  day. 

Even  with  the  same  niflchine  there  are  great  variations  from  day  to  day 
wcordiiip  to  the  nature  of  the  stand.  It  was  put  as  follows  to  the  writer  at  Towns- 
end,  with  reference  to  the  Clyde  Overhead  rig  idready  mentioned  :  — 

The  cableway  is  operated  fan-wise  round  the  niachine  set  on  the  railway. 
Having  hauled  in  all  the  logs  within  reach  of  any  one  })osition  of  the  cable  (or 
"  lload  "  as  it  is  caJK'd)  the  cable  is  shifted  to  the  ne.\t  radius,  and  so  on.  The 
worst  tvpe  of  forest  the  firm  considers  worth  operatirg  in  is  one  3'ielding  an 
output  oi  only  100  hips  a  week,  and  with  two.  and  only  two,  "  roads  "  before 
shifting  the  skidder  to  a   new  station  furtlier  along  the  railway. 

The  best  tv|)e  thry  have  yields  60  lops  a  day  for  a  whole  month  without  change 
of  "  roiul  ",  luid  with  at  least  four  "  roads  "  for  a  .single  .setting  of  the  skidder. 

When  studying  the  fipures  of  outturn  alreiuly  given,  it  should  l>e  remenil>ered 
that  the  hgs  are  picked  uj*  all  the  way  along;  the  average  haul  is  then  fore  only 
about  lialf  the  maxinuim.  As  a  rule  logs  tjravel  faster  overhead  than  on  the 
ground.    Of  course   it  is  possible   to   have  such    big   ropes   and   such  powerful 
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Plate  XXVII. 


rrOve.-head  Skidder,  showing  logs  being  pled  below  the 

railway  track -Townsend,  Tennessee. 

The  overhead  cable  passes  through  a  block  at  the  top  of  the  _ 

Xed  boo.  and  thence  to  one  of  the  Skidder  dru.s;  the  boo.  .s 

held  in  position  by  guy  lines. 

(p:u-a.  40). 
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(I).     OVKKllIiA..  .  .V....-1NU    IN  CYPRESS  SWAMI'S. 
Span  700  feet  ;  Skidding  Carrier  just  starting  oot ;  log  being  loaded  suspended  from  Uuy  Lini 

Lutchcr,    Louisiana. 


(2).     L<M;(iiN(i  IN    iiii;   (.K.A.MIf   l;i:h\\  <  lOh   IoKKSIS  i>1'  (  AI.1I-(»KNIA. 

Felling  ani]  burning  of  bark  and  brnshwrioj  coniplottnl  ready  for  Skidding,  many  of  the  logs 

OTcr  6  feel  in  diameter  ;  yield  from  200  to  400  tons  per  acre— Fort  Bragg,  California. 

(para  40). 
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engines,  that  logs— especially  heavy  ones— can  be  driven  tlirough  anything 
at  top  speed.  This  is  believed  to  be  one  reason  why  the  Ciround  and  High  Lead 
machines  on  the  Pacific  Coast  are  such  big  and  unwieldy  monsters.  Moreover, 
it  goes  without  sapng  that  the  damrge  to  tree  gi'owth  is  considerable  in  the  Douglas 
Fir  forests. 

The  best  results  with  a  skidding  outfit  are  obviously  obtained  when  all  the 
loads  of  logs  are  as  close  as  possible  to  the  safe  hmit  of  weight.  This  means  bring- 
ing in  small  logs  3  or  4  at  a  time,  and  it  needs  no  argument  to  show  that  it  is  easier, 
faid  therefore  safer,  to  do  so  overhead  than  on  the  ground. 

In  an  ordinary  type  of  mjxed  forest,  an  Overhead  rig  with  a  span  of  ]  .200 
feet  could  be  relied  upon  to  bring  in  100  average  logs  a  day,  the  actual  number 
of  course  depending  on  the  variations  in  size.  This  arcrage  tcouM  be  independe^it 
of  to2wgrajjhy,  \\ii\\\a  very  wide  limits.  With  Grour.d  skidders  the  case  is  very 
difleient  ;  their  outturn  depends  very  considerably  on  the  nature  of  the  gr-ound. 
A  fair  average  would  be  75  logs  under  favourable  conditions,  dropping  to  50  logs, 
or  even  less,  in  bad  hills,  thick  stands  or  dense  undergro^vth. 

One  commoa  way  out  of  the  difficulty  with  small  logs  is  to  bring  them  in  as 
long  as  possible,  and  to  leave  cross-cutting  to  be  done  at  the  landing,  or  even  at  the 
mill  itself.  The  latter  method  has  decided  advantages,  but  it  necessitates  the 
use  of  long  cars.  No  general  rule  can  be  laid  down.  When  making  plans  for  a 
logging  operation  one  of  the  first  things  to  be  settled  is  the  c^uestion  oflength,  both 
for  logs  and  for  cars. 

41.  The  foregoing  figures  of  outturn  are  exclusive  of  the  time  required  to  shift 

.    , ,  , . , ,  a   skidder   from   one   position   to   another. 

Time  required  to  move  skidders.  m  •     „  i  xi  •        r  r 

'  _  ihis  m.ay  be  anytlnng  from,  a    few  mmutes 

to  a  whole  day,  according  to  the  t5q3e  of  machine.  It  never  takes  m.ore  than  a  day 
or  twO:  if  the  stations  are  on,  or  close  to,  a  railway.  On  the  other  hand,  if  a 
skidder  is  operating  away  fiom  a  railway,  and  has  to  depend  on  hauhjig  itself 
about,  a  long  tim.e  is  rccjuired  to  travel  any  distance.  Two  miles  a  day  would  be 
a  good  average  on  easy    ground  with  all  arrangements  made  beforehand. 

It  is  essential  for  successful  operation  independently  of  railways  that  the  stand 
will  permit  of  long  halts,  and  also  that  successive  stations  are  near  to  each  other. 
Further,  the  good  and  the  bad  nnist  be  taken  together,  as  it  would  not  pay  to 
return  to  an  isolated  portion  of  a  forest.  Before  starting  work  at  all  detailed 
study  of  a    whole  operation  must  be  m,ade. 

With  a  railway  system  as  the  basis  of  an  operation  the  task  is  nuich 
simpler.  Provided  that  Spur  tracks  are  ready,  it  n\akes  very  little  difi'erence 
how  far  of!  the  next  station  may  be.  The  Manager  can.  to  a  large  extent,  work 
each  individual  setting  at  the  most  convenient  time,  both  in  respect  to  the  season 
of  the  year  and  the  requuements  of  the  mill  and  m.arket. 

42.  At  the  beginning   of  this   chapter   the  statement  is  n'.ade    that   the  use' 

of  skidders   for  "  Road  "  work,   or  hauling 
Combinations  of  skidders.  j^g^  f^^.  j^^^g  distances  after  being  previously 

"  varded  ",.  is  now  becoming    obsolete  owing  to  the    development  of    railways. 

It  is  still  practised  to  some  extent,  and  the  writer  came  across  several  interesting 

examples. 
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The  Empire  Lumber  Company.  Vancouver  Island,  B.  C.  are  operating  cm 
dopes  leadijig  down  to  Lake  Cow  khan.  The  timber  is  skidded  into  the  lake  and 
rafted  12  miles  to  the  terminus  of  the  nearest  railway,  and  thence  it  is  railed  some 
30  miles  to  its  destination.  At  the  time  of  the  writer's  visit  to  camp  No.  2, 
bkiddii^g  was  being  conducted  in  three  stages.  The  jiroblem  before  the  Manager 
Kas  the  logging  of  the  slopes  facing  the  lake,  the  greatest  distance  being 
about  3,000  feet  at  the  top  of  the  ridge.  The  sloi>es  are  even,-where  steep 
except  on  the  tops  of  spurs,  and  for  a  short  flattish  bit  running  irregularly 
at  about  200  yards  from  the  hike.  The  soundness  of  the  choice  of  a  big 
tree  on  th.is  terrace  as  the  Head  Spar  for  the  Lidgenvood  Overhead  rig  was  obviuus. 
The  ixjtJtion  of  half  a  dozen  "  roads  "  radiating  from  this  tree  showed  up  very 
plainly.  The  drums  and  cable,  however,  only  perniitted  of  a  spanof  1.200  feet,  so 
u  ground  skidder  was  sent  up  one  of  the  spurs  to  work  round,  yarding  logs  at  the 
top  imtil  they  were  within  reach  of  the  Overhead.  Lastly,  a  third  macliiue  was 
installed  to  haul  the  logs  from  the  foot  of  the  Spar  trees  into  a  slide,  down  which 
they  ^ot  into    the  lake. 

Another  example  was  seen  at  Lamoine.  California  in  Yellow  P*ine.  There 
is  a  considerable  difierence  in  elevation  between  the  mill  and  the  highest  part  of 
the  track,  llie  railway  (3  feet)  runs  at  a  good  distance  up  the  slopes  now  Ix-ing 
k>gged.  A  ground  skidder  yards  the  logs  down  below,  and  a  Boom  skidder  hauls 
thtn;  up  to  the  railway  and  loads  them. 

43.  From,  what  has  already  been  said  it  can  readily  be  understood  that  there 

...  has  bten    plentv  of  room  for  the  exercise 

Labour MTtngaeTioea.  ,  .  .    "^   .      :  ■         »i.  re    •  t 

of  ingtnuity  m  improvmg  the  emciencv  or 
skiflding  nxachines.  Some  of  the  more  valuable  contrivances  are  descril>ed  below. 
They  are  chiefly  concerned  with  sa\-ing  time  and  m.anual  labour,  for  the  latter  is 
such  an  exptiisivc  item.  The  time  sj^ent  in  setting  up  a  machine,  in  taking 
it  down,  or  in  removing  it  to  a  new  station,  is  all  lost  time  so  far  as  output  is 
concerned. 

44.  In  rigging  up  a  machine  one  of  the  chief  things  to  be  done  is  the  getting 
„,        ,        .     ,,  the  roi>es  and  blocks  out  into  the     wood. 

P..ot«.d.poU«,«hn«.  ^^      ^^^g    ^^    j^^^    ^j    ^^^j^^^j    y^^   ^,,j 

bv  hand  with  half  a  dozen  men  would  be  a  slow  business,  the  weight  of  this  length 
being  over  one  and  a  half  tons.  A  smaller  rope  known  as  the  "  Pilot  "  line,  and 
usually  j'  in  dian.eter,  is  kept  in  stock  for  the  purpose :  6.000  feet  of  it  only  weighs 
about  12  cwt.  It  is  hauled  out  by  men  or  by  animals,  passed  round  a  block 
at  the  far  end  JUid  brought  back  home.  It  is  then  tied  to  the  out  haul  rope  and 
Wound  in.  This  pkys  out  the  outhaul  line,  which  m  turn  can  be  made  to  pull  out 
the  skiddbig  line  or  overhead  cable  as  required. 

For  moving  cars  backwards  or  forwards  during  loading  operations  there  is 
u-suallv  an  extra  drun;  on  the  machine,  carrying  a  ^'  rope  known  as  the  "  Spot- 
ting line" 

45.  The  attachment  of  a  steel  cone  to  the  noee  of  a  log  makes  a  wonderful 

„...,.  dilTerence  in  Ground  skidding.     The  wTiter 

saw  them  m  use  at  baitlis,  jus-s.     I  he  Jogs 

formed  their  way  in  and  out  through  bushes,   and  over  or   under  other  logs  in  a 

rtnuirkable  luurner.     Whereas  without  them   there  would  have  been  plenty  of 


Plate  XXIX. 


(1).     Willamette  Boom  Skidder  and  Loader  ;  3  feet  track  ;— Lamoine,  California. 

(para.  42). 


SKIDDING  WITH  CONES. 
(2).     Log  just  in  home,  piling  done  near  railway  track  ;  loading  done  separately  ;— Sardis,  Mississippi. 

(para  45). 
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(1)  —OvertMtd  SKiddinf -ordin*nr  type. 


<7)  — Ovarhcaa  fttiiddln(-Ua(»rwood  Sl«ck-PgMin<  Otnic*. 
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stoppbg  and  re-starting,  with  the  use  of  the  cones  the  logs  came  right  in  honi,e  with- 
out a  halt. 

The  use  of  cones  is  not  general.  They  necessitate  the  employment  of  tongs 
and,  if  for  any  reason  the  engine  stops  and  the  rope  becomes  slack,  the  tongs  are 
apt  to  drop  ofT  and  have  to  be  put  on  again.  For  logs  of  different  diameters 
cones  of  different  sizes  are  required,  and  unless  the  cones  themselves  are  very 
strongly  made  they  soon  get  badly   knocked  out  of  shape. 

46.  The  usual  method  of  rigging  up  the  ropes    for  Overhead    skidding  is  as 
Slack  pulling.  shown  iu  the  accompanying  diagram.     The 

skidding  line  passes  over  a  pulley  block  or 
wheel  attached  to  the  carrier,  and  the  latter  is  pulled  out  to  the  wood  by  the  out- 
haul  rope.  Whilst  the  carrier  is  running  out  the  skidding  line  is  allowed  to  un- 
reel freely.  The  hook  on  the  end  of  the  skidding  hue  soon  gets  drawn  right  up 
to  the  carrier,  and  is  held  there  by  the  weight  of  the  loop  of  rope  between  the  carrier 
and  the  machine.  The  weight  of  this  loop  of  slack  rope  soon  becomes  consider- 
able (500  feet  of  f "  rope  weighs  4  cwt.).  When  the  carrier  has  been  stopped  over 
the  next  log  to  be  hauled,  it  is  not  an  easy  problem  to  get  the  hook  down  if  the 
cable  is  more  than  a  few  feet  up  in  the  air.  Supplementary  to  heavily  weighing  the 
hook  three  ways  of  doing  it  are  in  vogue  :  — 

(a)  To  allow  the  carrier  to  overrun  a  little,  and  then  to  bring  it  back 
sharply  with  the  idea  of  jerking  the  hook  down.  This  usually 
means  wasting  time  in  making  two  or  three  attempts,  if  the  writer's 
experiences  at  Townsend,  Tennessee  are  to  be  taken  as  normal. 

(6)  To  attach  a  length  of  thin  rope  to  the  hook  and  allow  it  to  hang 
freely.  The  carrier  is  allowed  to  over-run  a  little  before  being 
stopped.  The  dragging  rope  is  then  tied  to  any  convenient  stump 
or  tree.  The  carrier  is  then  run  back  some  distance.  This  pulls 
the  hook  sufficiently  for  it  to  remain  down  when  the  carrier  is 
stopped  and  run  forward  again. 

(c)  Tlie  Lidgerivood  Slack-fvller .  Comparison  between  the  two  diagrams 
should  make  it  easy  to  follow  the  working  of  the  method. 

An  extra  drum  is  provided  on  the  machine  and  an  extra  pulley  wheel  on  the 
carrier.  These  are  for  an  extra  rope  (known  as  the  "  Slack-pulling  "  rope)  which 
is  fastened  to  the  skidding  line  about  100  feet  from  the  hook  end.  Procedure  is 
as  follows  : — 

The  carrier  is  run  out  as  before,  with  the  skidding  rope  slack,  and  also  the 
extra  or  slack-pulling  one.  After  stopping  the  carrier  the  clutch  of  the  slack- 
pulling  drum  is  put  in.  This  causes  the  other  end  of  the  slack-pulling  rope  to 
travel  up  towards  the  carrier,  thereby  allowing  the  hook  to  drop. 

This  simple  contrivance  is  universally  admitted,  even  by  other  manufacturers 
of  machinery,  to  be  far  and  away  the  most  efficient  of  the  three  methods 
in  use.  The  right  to  use  it  is  the  exclusive  property  of  the  Lidgerwood  JManu- 
facturing  Co.,  New  York.  For  the  sake  of  this  one  advantage  alone,  other 
things  being  equal,  Lidgerwood  skidders  are  to  be  preferred  to  all  other  makes  for 
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Overhead  slvitldinjj  of  the  ordinary  t\-pc.  It  is  to  be  noted  tlmt  there  are  other 
overhead  nu-thmi-  in  which  the  question  of  shick  piiliinp  does  not  arise,  as,  for 
example,  in  the  MacFarlane  (Sky  Liiie)  system  des«.rihed  later  on.  None  of  these 
other  ii.ethods  afc  in  anything  like  such  general  ute  as  the  ordinary,  or  running 
book,  type. 

47.  To  understaiid  the  nature  of  another  valuable  patent  held  by  Messrs. 

Lidjzerwood  it  is  neces.sary  to  give  a  short 
Int'rloeking drums.  description  of  the  nieclianisni  of   skidtling 

machines.  Ahhough  machines  on  the  market  dilTer  from  each  other  in  size  and  pcne- 
r.il  appearance,  yet  they  all  have  their  winding  rnerhanism  arranged  in  one  of  two 
wav.s.  One  method  is  to  be  found  on  Lidgerwood  Overhead  skidders,  and  the 
other  on  all  other  makes. 

(a)  General  Type. 

The  enpijios  are  not  reversible  :  the  crank  shaft  only  revolves  in  one  direction. 
The  pinion  on  this  shaft  meshes  with  geared  wheels  on  the  skidding  and  outhaul 
shafts.  The  latter  do  not  mesh  icilh  each  other,  l^oth  shafts  therefore  turn  in  the 
same  direction,  and  are  always  in  motion  so  long  as  the  engine  is  running. 

The  drums  float  freely  on  the  shafts  and  have  friction  cones  at  one  end.  Bv 
means  of  levers  the  drums  can  be  moved  sideways,  locking  or  unlocking  with 
the  gear  wheels  as  the  case  may  be. 

The  ropes  are  coiled  on  the  drums  in  the  direction  which  will  cause  them  to 
wind  up  when  the  engine  is  running  with  the  clutches  engaged.  Un-winding,  or 
]>layinp  out  of  the  ropes,  is  done  by  taking  out  the  clutches  (i.e.,  unlocking  them) 
and  thereljy  allowing  the  drums  to  free-wheel. 

It  follows  from  this  arrangement  that  when  the  skiddiiig  rope  is  being  hauled 
in  tie  outhaul  clutch  must  be  out,  and  the  only  means  of  controlling  the  phiying 
out  of  the  outhaul  rope  is  by  the  brake  lever.  This  arrangonient  meets  all 
retpiirements  for  Ground  skidding, and  is  present  in  all  machines  built  for  the 
purpose  (including  Lidgerwoods). 

The  case  is  different  with  overhead  skidding  of  the  ordinary  tyyo.  From  the 
description  already  given  of  the  winding  mechanism,  it  may  be  gathered  that  the 
only  thing  which  prevents  a  log  from  dntpping  to  the  ground  whilst  the  carrier  is 
travelling  homewards  is  the  friction  put  on  the  outhaul  drum  by  the  hand-brake 
lever.  The  driver  must  allow  the  clutch  to  keep  slipping,  »)r el.se  the  log  would  rise 
iji  the  air  and  jam  up  again.st  the  carrier.  In  tlmt  case,  if  the  engine  did  not  pull 
uji,  something  would  have  to  give  way,  the  outhaul  in  all  pnjbability. 

The  steadiness  with  which  the  load  travels  forward  depends  entirely  on  tlie 
skill  of  the  driver.  In  practice  there  is  always  a  certain  amount  of  bumping  on 
the  ground.     The  log  comes  in  home  in  a  scries  of  leaps  and  bounds. 

(6)  Lidgerxcood  Type. 

The  engine  is  the  same  as  usual,  i.e.,  not  reversible.  The  patent  lies  in  the  number 
and  meshing  of  the  geared  wheels.     There   arc   two   extra   ones,   as   the  crank 
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PLATE  XXXI. 


Rope  drums  and  friction 
Coves  not  shown 


(t).-Gearlng  of  Drum  Shafts-Ordinary  type  of  Skidder 


(Rope  drums  and  friction 
Coves  not  shown) 


3»id<i>n6 


(2). -Gearing  of  Drum  Shafts— LIdgerwood  Interlocking  Drum  type. 
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and  outhaul  shafts  each  of  them  have  two  geared  wheels  instead  of  one  only. 

The  pinion  at  the  right  hand  end  of  the  crank  shaft  {vide  diagram)  meshes 
with  the  wheel  on  the  skidding  shaft ;  it  does  not  mesh  with  tJiat  on  the  outhaul  shaft. 
Bui  the  wheels  on  this  end  oftlie  skidding  and  outhaul  shafts  mesh  with  each  other. 

The  other  pinion  on  the  crank  shaft  meshes  with  the  other  wheel  on  the 
outhaul  shaft  (left  side,  vide  diagram). 

The  two  wheels  on  the  outhaul  shaft  turn  in  opposite  directions  when  the 
engine  is  running.  Both  of  them  cannot,  therefore,  be  keyed  to  the  shaft.  The 
one  on  the  right  is  permanently  fixed  to  the  shaft ;  the  other  is  free. 

There  are  friction  cones  at  both  ends  of  the  outhaul  drum.  With  the  lever  in 
the  neutral  position  the  drum  floats  freely.  By  throwing  the  lever  over  to  the 
right  or  to  the  left,  the  drum  can  be  locked  to  whichever  geared  wheel  is  desired. 

As  in  the  general  type  all  the  shafts  and  geared  wheels  are  in  motion  all  the 
time  that  the  engine  is  running. 

The  ropes  are  coiled  on  the  drums  in  the  direction  which  permits  of  their  being 
wound  up  by  the  engine  with  the  clutches  on  the  right  engaged. 

Whilst  the  carrier  is  running  out  to  the  wood  procedure  is  as  before,  the 
right  hand  outhaul  clutch  being  in,  and  both  the  others  being  out.  As  soon  as  the 
carrier  is  ready  to  start  homewards  the  outhaul  clutch  lever  is  reversed.  Both 
drums  are  now  absolutely  locked  together,  and  as  soon  as  the  engine  is  started  they 
begin  to  revolve  in  such  a  way  that  the  rope  on  the  outhaul  drum  uncoils  as 
fast  as  that  on  the  skidding  drum  is  wound  up.  The  load  has  therefore  no  tenden- 
cy to  drop  and  can  be  held  at  any  desired  height  above  the  ground. 

This  Lidgerwood  interlocking  drimi  mechanism  is  undoubtedly  of  great 
practical  value.  Not  only  does  the  load  travel  more  steadily  but  the  demand  on 
the  engine  is  reduced,  thereby  saving  steam. 

Note. — In  this  explanation  of  the  working  of  the  interlocking  device  the  fact  that  the 
drums  may  not  be  coiling  and  uncoiling  respectively,  at  the  same  rate,  is  ignored.  It  is  to  some 
extent  allowed  for  in  the  gearing,  and  the  driver  can  let  the  ciutch  slip  slightly  as  ret^uired  — ■ 
a  small  matter  in  actual  practice. 

48.  The  visits  to  operations  were  of  such  short  duration  that  there  was  no 

time  to  take   in    everything  to    be   seen. 
Other  labour-saving  devices.  Undoubtedly  longer  study  of  selected  ope- 

rations would  have  brought  to  notice  a  number  of  useful  labour  and  time  saving 
devices.  Even  for  the  experienced  logger  new  problems  are  constantly  turning 
up  and  call  for  the  exercise  of  skill  and  ingenuity.  Amongst  other  devices  that 
came  to  notice  the  following  may  be  mentioned — 

(a)  The  Washington  Iron  Works  Simplex  Two  Speed  Yarder.— (n<fe  para- 
graph 29). 

(6)  The  Lidgerwood  Multiple  Skidding  Lines.— These  lines  are  about  40  ft. 
long  and  carry  running  rings  to  which  hooks  can  be  attached.  They 
are  used  for  small  timber,  when  it  is  desired  to  bring  in  several  logs 
together. 
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(c)  Loggers  Electric  Steam  Signal  ^^^^istle. — Made  by  C.  M.  L.  Lovstcd  and 
Co.,  Seattle,  Wash. 

The  t)ld  niethcxl  of  signuiling  was  to  nttarh  a  light  telegraph  wire  to  the  engine 
whistle  and  to  run  it  out  to  the  wood.  Sigimis  were  given  by  tugging 
nt  the  wire.  It  had  to  be  kept  fairly  tight  and  was  liable  to  get  in  the 
wav  and  be  broken.  The  Lovsted  patent  is  an  eleetric  trigger  device 
for  pulling  the  whistle  lever.  It  is  operated  by  a  sniiU  battery, 
'I'he  wire  can  be  placed  well  out  of  the  way  and  gives  quicker  signals. 

The  whistle  is  a  comparatively  recent  invention  wliich  has  already  become 
a  general  favourite  on  the  Pacific  Coast.  The  writer  saw  several  of 
them  in  operation.  It  is  claimed  for  the  whistle  that  it  saves  time 
and  thereby  increases  the  output. 

((I)  Telephone  Signals,  At  Elk,  Calif. — The  writer  8;iw  a  plan  that  worked' 
very  well  indeed.  Logging  was  being  done  on  the  ^lacfarlane 
(Sky  Line)  overhead  system,  with  2  skidders  close  together  on  the- 
top  of  the  hill,  and  the  calileway  reaching  right  acro.ss  the  valley 
(2,700  feet)  to  the  opposite  hill.  The  railway  was  down  below  on  the 
sjtme  side  as  the  skidders.  The  signalman  was  stationed  on  the  track 
near  the  car  being  loaded.  Skidding  (yardiiifz)  and  loading  were 
being  done  in  a  single  operation.  The  signiilman  not  only  had  a 
good  view  of  the  men  engaged  on  attaching  the  slings  but,  being  near, 
the  track,  he  could  give  full  attention  to  the  loading.  The  track  being 
a  narrow  gauge  one  and  the  logs  being  verj*  large  (uj>  to  lu  tons), 
a  good  deal  of  adjustment  was  often  necessary  to  get  the  loads  pro- 
perly balanced. 

49.  At  Elk,  Calif,  the  WTiter  saw  an  Overhead  rig  in  which  the  lowering  of  the 

hook  to  the  ground  is  done  bv  slackening- 
Macfarlanc  (.Sky  Lino)  Overhead  Bystom.       jj^^.  Overhead    avblc    itself,  iu.stead    of    by 

running  the  skidding  line  through  a  block  attached  to  the  carrier.  The  metho«l  is 
known  as  the  Macfarlane  System.  At  Elk  it  is  called  a  "  Sky-Line  "  rig,  but  this 
term  is  often  u.sed  ehsewhere  to  include  any  or  all  types  of  overhead  skidding. 

About  2  years  ago  one  .such  rig  was  in.stalled  with  the  idea  that  it  would  be  air 
imjjrovenient'on  the  High  Ix'ad  method  then  in  u.se.  The  experiment  has  jiroved 
8o  succe.s.sful  that  the  putting  up  of  a  .second  rig  was  taken  in  hand  a  short  time  ago. 
The  general  idea  is  as  ff>llows.  Iit)th  the  .skidding  and  the  out  haul  lines  are 
attached  to  the  carrier.  From  the  latter  a  j)air  of  hooks  are  suspended.  The. 
hooks  are  raised  or  lowered  by  hauling  in,  or  playing  out,  the  overhead  cable  or 
"  sky  line." 

The  actual  outfit  is  somewhat  more  complicated  than  the  above,  as  the  sky- 
line is  double. 

Thf  cable  (1")  pas.scs  from  the  drun;  through  one  wheel  of  the  carrier,  round  a  tail- 
}»l<Kk  on  tlie  opi'osite  hill  and  back  through  tlin  other  whcd  of  the  carrier  to  an 
an<  borage  near  the  skidder.  To  keej)  the  cable  from  dialing  again.st  the  checks 
of  tlie  carrier,  in  case  the  latter  turns  upside  down  when  no  load  is  on,  additional 
wheels  are  ijiserted  for  the  cable  to  rest  upon. 
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(1).     SKY     LIXE     SKIDDING     AND     LOADING, 
ton  log  on  3  feet  track  ;  telephone  operator  in  the  foregvonnd. — Elk,  California. 


{2).     Same  a3  above,  near  view  after  tlie  log  had  been  deposited  on  ihe  car  ; 
note  the  use  of  baud  jacks  to  make  the  log  balance  properly.— Elk,  California. 
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(3).  —North  Bend  Overhead  Skidding. 
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The  strain  on  the  overhead  cable  is  great,  and  the  use  of  such  a  light  one  as  l' 
is  only  possible  because  the  valley  is  so  deep  that  the  line  can  be  allowed  to  sag 
considerably.  There  is  a  drop  of  500  ft.  between  the  skidders  and  the  railway 
track.  The  Majiager  behoves  that  he  gets  better  results  from  the  double  line  than 
he  would  from  a  single  one  twice  the  size. 

50.  Some  years  ago  the  North  Bend  Lumber  Co,  Wash  invented  the  system 
North  Bend  Overhead  system.  ^hich  goes  by  their  name.     An  approach 

to  the  idea  would  be  obtained  by  reversing 
the  methods  of  attachment  of  the  skidding  and  outhau)  lines  ia  the  ordinary 
system. 

The  carrier  runs  freely  on  the  overhead  cable.  The  block  which  carries  the  hook 
is  supported  by  the  skidding  hne.  The  outhaul  line  is  fastened  to  the  same  block. 
Supposing  a  log  lying  on  the  ground  is  hooked  on — as  soon  as  the  skidding  line  begins 
to  be  hauled  in,  if  the  outhaul  drum  is  held  by  the  brake,  the  log  begins  to  rise 
off  the  ground. 

The  system  is  said  to  work  well,  although  it  is  believed  not  to  be  very  widely 
used.  The  writer  saw  it  in  operation  at  Fort  B.agg,  Calif.  It  is  difficult  to  see 
what  special  advantages  the  system  possesses.  It  is  described  in  this  report 
chiefly  as  a  curiosity. 

61.  In  the  foregoing  part  of  this  chapter  the  principal  methods  of  rigging  up 
Other  Skidding  .systems.  ^he  ropes  for  skidding  purposes  have  been 

touched  upon.  Seeing,  however,  that  blocks 
and  tackle  are  made  of  many  sizes  and  can  be  fitted  together  in  any  number  of 
different  ways,  it  would  be  a  matter  for  surprise  if  the  skidding  systems  already 
described  were  the  only  ones  experimented  with,  or  in  use,  in  any  part  of 
Canada  or  the  States.  Notwithstanding  the  excellence  of  modern  skidding  machi- 
nery and  equipment,  nobody  would  care  to  say  that  nothing  better  could  be  in- 
vented. Experiments  are  constantly  being  tried.  Notices  of  them  frequently 
appear  in  the  various  lumber  joiu;nals  and  are  well  worth  study  by  anyone  interested 
in  the  subject.  Keference  may  also  be  made  to  the  catalogues  of  manufacturers 
of  logging  machinery  and  equipment,  noticeably  F.  B.  Mallory  and  Company, 
Portland,  Ore. 

62.  The  writer  only  heard  of  one  electric  skidder,  and  that  was  not   at  work 
_,    ^  .       ,o     ,■     ciu  at  the  time  of  his  visit  to  the  Portlatch 

Electric  and  Gasoline  bladders.  ^  ,  „         „,,    .,-, .  ti    i  -r,     ■      ^ 

Liunber  Co.  Elk  Kiver,  Idaho.  It  is  be- 
lieved that  a  type  of  niotor  suitable  for  logging  has  been  evolved.  It  would  be 
worth  while  making  further  enquiries,  if  any  good  opportunity  forusiag  electric 
power  presents  itself. 

Up  to  date  gasoline  (petrol)  has  not  been  tried  for  driving  skidders. 

63.  It  is  hoped  that   the  foregoing  notes  and  photographs  will  be  sufficient  to 

give    a    general     idea    of    what    skidding 
Will  steam  skidding  pay  in  India  ?  machines  look  like,  and  how  they  work,  but 

before  proceeding  to  discuss  the  possibilities  open  to  such  machines  and  appliances 
in  India,  one  remark  is  added,  to  show  how  large  a  part  skidders  play  in  the  lumber 
industry  in  the  continent  of  North  America. 
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If  it  i«  true — as  stated  in  chapter  II-  that  railways  dominate  the  logging 
0|>eratioiiR,  it  is  equally  true  to  say  the  sjinie  of  steam  skiihiing  nuwhines,  for  lo-jfjing 
railwiivs  are  everywhere  as.s(Kiated  with  them  and  are  often  K-ft  l)ehijid  hy  tLem, 
aa  steam  skidding  can  be  done  in  places  where  railway  construction  would  be  pro- 
hibitive. 

Although  it  is  }x»rfoctly  true  to  state  tliat  there  is  no  tree  growing  in  any  f  ftrt 
of  In«ii;i  (or  j'.iivwhcre  ii\  the  world  for  that  n  utter)  which  '  ouhl  not  be  handled  by  a 
niodern  skidding  maciiine,  yet  it  by  no  meaiiS  foUows  that  it  wouid  pay  to  use 
ftkidders  all  over  India. 

The  first  point  it  is  desired  to  niake  is  that  j  ower  skidding,  indepeinlently 
of  rail  or  water  transport,  is  becf-ming  obsolete  in  Xi>rth  America  even  in  rich 
'*  stands  "  of  timber,  and  so  camiot  W  recommen<led  in  India  at,  all.  Too  much 
time  is  taken  iji  moving  about,  and  this  would  be  fatal  with  the  relatively  poor 
'*  stands  "  of  timber  so  conmion  in  India. 

iTie  main  field  for  the  development  of  skidding  is  exj'ccted  to  be  with  railways ; 
although  suitable  localities  possesssing  good  water  carriage  also  exist,  as  for  extuijle 
the  Andamans  and  the  Irrawaddy  Delta. 

To  coiDe  to  a  final  decision  as  to  whether  railway   skidding  'wiii  pay  in  India 
involves  consideration  of  the  following  factors: — 
(i)  Toj)Ography. 

(tt)  Stand  of  timber  and  intensity  of  felling, 
(jii)  Climate, 
(ti')  Labour  and  Staff, 
(f)  Price  of  Ma<hijiery. 
(vi)  Selling  rates  for  tunber. 
A«  the  last  item  (vi)  is  at  present  an  absolutely  unknown   quantity  final  decision 
mu.st  necessarily  be  postponed.     With  regard  to  ihe  other  items  the  following 
additional  observations  are  made  :— 

Topofjraphif.-'iloea  rot  matter  nuich  at  all  ;  mo<lem  skidders  are  equal  to 
anjlhiiig.  juid  in  dithcult  coi^ntry  the    extra  exjx'nse  is  more  with 
the  railijig  rather  than  \\ith  the  skidding. 
Sland  of  Timber  and  iitt«7isi(tf  of  Frllings.—  Selective  logging  used  to  prevail 
m  the  Suutlurn  Cypress  Swan\]!s  (o)dy  one  s{Mcies  ix'big  taken)  but 
it  was  still  fairly  intci'.se  acconlij  g  to  Indian  ideivs  and.  even  so,  the 
use  of  skidders  has  only  suivived    Wcause  the  felluigs  have  become 
still  more  ijitense  (or  far  less  selective). 
There  arc  nuuiv  exampk-s  to  be  found  of  skidders  successfully  operating 
with  a  yield  of  not  more  than  10  tons  of  timber  per  acre,  and  locally 
not  more  than  5  tons. 
Turning   now  to  India,    the  caw  nuiy  be  stated  as  follows  : — 
If  not  less  than  half  to  two-thirds  of  the  "  stand  "  (merchantable  sired  tim- 
ber) is  taken  in  a  sijigle  oj>eration,  there  are  manv  IcK-alit  ies  where  thise 
liniits  would  be  reached.     Incidentally  it  may  W  noted  that  it  wotdd 
not  ])ay  to  bring  skidders  bark  a  secon<l  time,  to  take  away  the  bahuice 
of  the  "  stand,  '  unless  the  latter  wus  also  above  the  miuimum  linat. 
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If  therefore  anything  has  to  be  sacrificed,  it  would  be  better  to  let  it  be  by 
making  the  initial  fellings  still  heavier,  provided  that  the  regenera- 
tion hoped  for  does  not  suffer  thereby.  The  Coc  onino  National 
Forest,  Flagstaff,  Arizojia,  is  a  case  in  point  (paragraph  37).  The 
idea  of  leaving  enough  for  a  second  cut  has  been  abandoned,  as  it  has 
turned  out  to  be  practically  impossible  to  leave  enough  for  a  second 
cut  without  making  the  present  fellings  unprofitable. 

Climate. — is  not  so  good  as  in  North  America.  The  possibility  of  having 
to  stop  skidding  altogether  for  a  couple  of  months  in  the  worst  pai-ts 
of  the  monsoon  period  (because  of  excessive  raui)  and  in  the  hot. 
weather  (because  of  want  of  water)  may  have  to  be  faced. 
Labour  and  Staff. — ^Labour  may  be  cheap  and  plentiful  in  India,  but  it  is  of 
poorer  quality.  For  casual  labour  (roadwork,  woodcutting,  etc.) 
against  say,  Rs.  6  to  9  in  the  States  before  the  War,  the  rate  in  India 
was  only  12  as.  to  Re.  1,  but  an  American  workman  does  as  ni.uch 
as  half  a  dozen  coolies.  The  contrast  is  likely  to  be  still  greater 
for  some  time  in  the  matter  of  handling  wire  ropes.  They  are  nasty 
things  to  touch  with  bare  hands  :  skidder  men  know  this  well  enough 
and  wear  leather  gloves  all  day  long.  Until  Indians  get  used  to 
doing  the  same  they  wiU  handle  wire  ropes  very  gingerly. 

The  supervising  stafi  (Manager  and  Foreman)  will  cost  more  than  in  the 
States  or  Canada. 

Taking  into  consideration  all  that  is  known  at  present,  it  is  believed  that  a 
fairly  good  field  for  extensive  railway  skidding  does  exist  in  India  ;  the  A\Titer  there- 
fore suggests  that  matters  be  put  to  a  practical  test  by  starting  operations  in,  say 
two  localities,  as  soon  as  the  necessary  staff  and  n'.achinery  can  be  obtained. 
Neither  the  one  nor  the  other  is  immediately  available,  aiid.  of  the  two,  the 
machinery  is  likely  to  take  longer  to  procure.  Moreover,  prices  are  1  lively  to  go  up 
rather  than  down  for  some  tinie  to  come.  Orders  should  therefore  be  placed 
without  longer  delay  than  is  necessary  to  call  for  tenders. 

It  may  be  held  that  further  advice  should  first  be  taken.  In  a  separate  report 
the  waiter  indicates  how  expert  opinion  could  be  obtained,  at  a  price,  within  a 
reasonable  time. 

54.  Assmning  for  the  sake  of  argument  that  the  suggested  experiments  will  be 

taken  in   hand — with  or  without  the  extra 
Choice  of  skidding  system  and  appliances.         advice-the  appliances  likely  to  be  requir- 
ed may  be  indicated. 

The  choice  of  system  is  between  the  Overhead,  High  Lead  and  Ground  methods, 
and  in  the  case  of  the  second  and  third,  between  animal  and  mechanical  outhauling. 

In  respect  of  the  latter  decision  is  comparatively  easy,  for  animal  outhauling 
may  be  ruled  out  as  having  little  or  no  chance  in  India.  Undergrowth  is  gcnenilly 
too  dense,  there  are  no  di'aught  horses  and  mules  may  not  be  easy  to  obtain.  Oxen 
and  buffaloes  would  be  far  too  slow. 

Assimiing  that  mechanical  outhauling  is  adopted,  the  difference  in  cost  between 
overhead  and  other  types  of  skidding  is  not  so  very  great.     The  cost  of  the  main 
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cable  and  the  cnirior  is  a^out  all  it  would  come  (o.     The  (pioslion  of  first  cost  need 
not  theu'fore  be  tr.ken  very  much  into  account  in  making  the  choice. 

On  its  own  merits,  as  a  method  of  logging,  the  writer  believes  that  Ch'erhead 
skidding  l.a.s  u  wider  applcutiou  to  varying  locid  condilion8, and  is  more  likely  to 
be  gciitn  liy  tuitaliein  India  than  either  l;igh  I^-udor  Ciiound  skidding.  Togive 
an  e.\i.eMna'nt  in  Inula  the  besi  chance  of  success  ii  should  Le  principally  Over- 
head. 

In  sv]  port  of  this  view  it  may  be  remarked  that  overhead  logging i.s believed 
to  I  e  even  now  as  much  in  vogue  in  the  Stales  as  the  other  two  sy.->U'nis  put  to- 
gether, and  tlie  u^e  of  it  is  thought  to  he  extending  at  their ex}>enae.  On  the  Pacific 
Coast  High  lx:ad  logging  is  mure  practised,  ^(./ Me  bit/  Douglas  Fir  forests  there  are 
not  the  best  puue  in  u/.ah  lofurtu  uu  opiiitcn  abi  ul  tiviJariff  in  India,  as  they  are  so 
totally  unhke  any  forests  in  India  outside  the  higher  IliniiUayas. 

It  should,  however,  be  realized  that  more  than  a  single  mrchine  will  be  required 
to  cjiiry  out  an  experiment  anywhere  on  o»  (nhqunte  scale.  This  conclusion  is 
reached  from  consideration  of  the  other  end  of  the  operations,  viz.,  Uie  sawtniU.  It 
must  not  be  too  small  and  it  ought  to  be  equipped  wiih  up-to-date  niachinery. 

In  Vol.  IT  of  this  report  reasons  are  given  for  making  the  statement  that  the 
minimum  size  for  an  experin^eutal  mill  should  le  100  tons  ul  logs  a  day,  and  better 
still  150  tons.  The  smaller  figure  of  the  two — not  the  larger  one — nieans  plenty  of 
work  for  two  j?kidders  without  any  margin.  There  should,  therefore,  be  throe  ma- 
chines, for  which  the  following  are  recommended  : — 

(1)  A  Lidgerwood  Overhead  Tree  Spar  skidding  outfit. 

(2)  A  Lidger^vood  skidder  of  the  same  design,  to  be  used  at  first  for  Ground 

or  iligh  I^ad  work. 

(3)  A  Ground  skidder  of  any  make,  and  preferably  with  a  Boom. 
Total  six  machines  J  or  two  operations. 

For  (3),  the  two  Washington  Iron  Works  .skidders  now  in  Burma  might  suffice. 

For  ('!).  Lidgerwood  slack-pullii:;;  machines  are  to  l,e  prefirred  so  that  they 
may  afterwards  Le  ust^d  for  overhead  work  if  desired,  and  also  in  case  of  a  serious 
breakdown  in  No.  (1). 

A',  h.  Tliwe  siipj:«<tii>n  nrc  sulijert  to  confirmation  after  tie  l<>falitip«  for  ofx>rntion  are 
choiwn  and  Wi\\  o>n<liti<  ns  known.  It  may  for  cxuniplo  bo  jx>KHililc  to  <iisponsc  with  N"o.  (3), 
if  oxon  I  r  budalotti  a-e  avaikblc  for  working  outlying  areas  wliiih  may  bo  beyond  the  reach  of 
the  overhead  nkidderv. 

55.  Although  the  writer  has  formed  the  opinion  that  overhead  .skidding  holds 
first  ])la<-e  to-d.iy  in  North  .Vmcrica,  and  that  most  of  the  ot  her  power  .skidding  could 
be  e(iuallv  well  done  by  it,  yet  it  is  only  right  to  mention  that  a  good  many  lum- 
bermen could  doubtless  be  found  to  question  the  correctness  of  the  second  remark. 
Every  limdenvftn  the  writer  came  across  appe^ired  to  be  quite  sati.sfied  that  his 
own  method  of  logging  was  the  one  best  sm'ted  to  his  Irx-al  conditions.  To  this 
view  the  an.swer  is  that  all  the  methods  of  skidding  and  all  the  makes  of  machiuea 
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have  so  much  in  common,  that  a  first  class  man  could  make  a  good  show  with  any 
one  of  them  anywhere.  No  instance  can  be  recalled  of  change  being  made  from 
one  manufacturer's  machinery  to  another's.  This  may  be  partly  a  matter  of 
expense,  but  it  also  speaks  well  for  the  excellence  of  all  the  standard  makes  of 
logging  machinery. 

56.  The  writer  asked  the  fi\'e  principal  makers    whether  they   could  put  up 
Skidders  for  (eak  logging.  flesigus  for  a  small    gasoline  machine  for 

iise  in  Teak  logging  in  Burma,  ilie  ma- 
chine would  have  to  be  small,  as  far  greater  portability  by  road  would  be  necessarv 
than  that  possessed  by  the  heavy  machines  now  in  use  in  the  States ;  and  petrol 
would  be  preferable  to  steam  because  of  shortage  of  water. 

The  case  was  put  to  manufacturers  as  follows.  The  hauling  of  logs  from  stump 
to  the  floating  point  on  streams  is  generally  divisible  into  tw6  stages  :  First,  from 
stump  to  dragging  path  ;  and  second,  along  the  dragging  path  to  the  floating  point. 

In  the  first  stage  the  elephant  can  hold  his  own,  but  in  the  second  stage  engine 
haulijrg  may  prove  to  be  the  more  economical.  It  depends  on  (1)  the  number 
of  logs  to  be  hauled  along  one  and  the  same  dragging  path  (or  "  Skidway  "  as  it 
would  be  called  in  America),  (2)  the  distance  to  the  next  path,  and  (3)  the  kind  of 
country  to  be  traversed  to  get  there. 

There  are  numerous  instances  in  Burma  of  a  hundred  or  more  logs  being  hauled 
along  the  same  dragging  path,  and  as  such  a  number  would  keep  a  small  machine 
fully  occupied  for  3  or  4  days,  or  even  a  whole  week,  point  number  (1)  may  be 
looked  upon  as  met. 

The  real  difficulty  lies  in  the  transport  of  the  machine  to  the  next  scene  of  oper- 
ations. Self-hauling  on  ordinary  timber'  skids  would  be  too  hopelessly  slow  to  be 
worth  thinking  about.  It  is  therefore  up  to  manufacturers  to  say  whether  it  is 
possible  to  design  a  machine,  of  the  requisite  power  and  range,  which  could  be  taken 
to  pieces  for  transport  on  skids  by  elephant. 

The  above  is  the  way  in  which  the  case  was  put  forward  some  months  ago. 
In  the  interval  "  Baby  Tanks  "  have  made  their  appearance,  and  it  is  quite  mthin 
the  bounds  of  probability  that  in  them  lies  the  solution  of  the  problem  of  finding  a 
machine  much  superior  to  the  elephant  in  power,  but  only  very  little  inferior  to  him 
in  portability. 

57.  Mantifacturers  of  Logging  Machinery — 

The  United  States. 
The  Lidgerwood  Manufacturing  Company,  New  York. 
The  Clyde  Iron  Works,  Company,  Duluth,  ]\Iinnesota. 
The  Washington  Iron  Works  Company,  Seattle,  Washington. 
The  Willamette  Iron  Works  Company,  Portland,  Oregon. 
The  Puget  Sound  Iron  and  Sf^eel  Works  Company,  Tacoma,  Washington. 
The  Smith  and  Watson  Iron  Works  Company,  Portland,  Oregon. 
Stewart  Brothers  and  Company,  Portland,  Oregon,  \  (pulley  blocks  and  ropes 
F.  B.  MaUory  Company,  Portland,  Oregon.  )  etc.  only). 
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Tlie  American  iroist  and  Derrick  Company,  St.  Paul,  Miimesota.  )  (loaders 
The  Marion  Steam  Shovel  Company,  Marion,  Ohio.  )  oidy). 

Dridsh  CoUimhia. 
The  Empire  Maiiufjuturbig  Coliipany,  Vancouver,  B.  C. 
The  Vancouver  Engineering  Works  Conipany,  Vancouver,  B.  C. 

There  are  other  manufacturers  in  the  Eastern  and  Southern  States  and  in 
Eastern  Canada,  but  they  arc  not  so  v.-cll  laiown  and,  even  in  these  parts  of  the  con- 
tinent, the  greater  part  of  the  logging  mahineiy  in  use  is  of  Lidgerwood  or  Clyde 
make 

The  premier  firm  is  undoubteldly  the  Lidger^vood  Manufa«turing  Company, 
who  not  only  do  business  all  over  the  States  ajid  Canada,  but  are  well  known  all  over 
the  world.  Clyde  logging  machinery  is  almost  as  well  known.  The  Pacitic  Coast 
firms  mentioned  only  do  busijiess  on  that  side  of  the  continent. 

As  already  remarked  one  thing  all  the  firn\s  named  above  can.  with  confidence, 
be  said  to  have  in  conxmon  is  the  reputation  for  jmttijig  good  materials  and  good 
workmanship  into  the  machinery  they  turn  out.  It  can  be  n-lied  upon  to  stand 
\\\)  against  any  amc>unt  of  hard  work  and  rough  usage.  All  the  lu-ins  jMiblish  very 
good  catalogues.  Ajiyonc  interested  in  steani  logging  is  recommended  to  study  the 
photographs  and  drawings  with  which  they  are  copiously  illustrated,  esix'cially 
Lidgerwoods  and  Clyde. 

It  is  generally  admitted  that  vnre  ropes  of  British  manufacture  are  superior 
to  all  others. 

It  is  to  be  noted  that,  in  addition  to  patent  rigiits  in  ])art  icular  types  of  machines, 
thevarious  methods  of  rigging  uj)  the  rctpes  for  skidding  are  also  covered  by  patents. 
For  example,  ah  hough  the  iirnus  on  the  Pacilic  Coast  have  done  nio,>*t  of  the  develop- 
ment of  the  Ifigli  liCad  systeju,  the  idea  originated  with,  and  was  ])atcnt*'d  by, 
Lidgerwoods.  This  firm  has  chosen  to  let  tlie  matter  slide,  and  rests  content  with 
the  exerci.se  of  its  )iatent  rights  in  details  of  machines,  such  as  interlocking  drums, 
slack-pulling  etc. 
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CHAPTER  iV. 

LOADING  AND  UNLOADING  OF  LOGS  ON  RAIL. 

58.  TLe  lifting  of  logs  a  few  feet  into  the  air  and  placing  them  on  railway  cars 
may  seem  to  be  such  a  simple  operation,  compared  with  skidcSng  them  on  the  ground 
or  in  the  air  for  half  a  mile  or  more,  that  it  may  appear  unnecessary  to  devote  a 
whole  chapter  of  this  report  to  the  subject. 

The  simplicity  of  loading  is  apparent  rather  than  real.  In  fact  it  is  no  ex- 
aggeration to  say  that  good  loading  is  half  the  battle  in  a  logging  operation.  Even 
if  the  parts  of  this  report  dealing  with  steam  skidding  are  passed  by,  owing  to  want 
of  belief  in  the  possibility  of  installing  such  appliances  in  India,  it  is  hoped  that  tiie 
notes  on  Western  methods  of  loading  will  meet  with  a  better  fate. 

The  subject  is  already  one  of  importance  in  India.  The  case  of  one  of  the  first 
European  firms  in  Burma  to  take  up  the  extraction  of  Pyingado  by  rail  may  be 
quoted  as  an  example.  During  the  three  years  of  the  writer's  personal  contact  with 
the  firm,  one  of  the  chief  stumbling  blocks  to  the  success  of  the  logging  operations 
was  the  want  of  a  really  good  method  of  loading  logs  on  the  little  2  feet  gauge  cars. 
There  can  be  no  doubt  that  it  would  have  paid  the  firm  hand  over  hst  to  have 
studied  the  problem  in  America  before  starting  operations  and  landing  themselves 
in  difficulties. 

There  is  a  good  chapter  on  Loading  in  "  Logging,"  of  which  free  use  has  been 
made  in  the  following  notes. 

59.  Opinions  dii?er  as  to  whether  loading  should  be  done  along  with,    or  separa- 

tely      from,       skidding.       A       combined 
Combmed  .  .separate  .kidding  and  loading.  ^       niachine  may  have  Only  one  boiler,  but  it  has 

two  independent  sets  of  engines  with  a  separate  crew  of  driver  and  attendants  to 
each.  Either  operation  can  go  on  without  the  other  provided  that  there  are  any 
logs  left  to  handle. 

In  the  Eastern  and  Southern  States  both  methods  are  practised.  For  example 
in  the  Appalachians,  at  Townsend,  Tenn.,  the  wTiter  saw  the  operations  separate  ; 
whilst  under  similar  conditions  not  far  off,  at  Cresmont,  Kentucky  (not  visited) 
the  operations  are  combined. 

In  the  swampy  Mississippi  Bottom  forests  at  Sardis  and  Charleston  the  opera- 
tions are  separate ;  whilst  in  the  Cypress  swamps  at  Lutcher  and  Dormer  they  were 
seen  to  be  combined. 

No  examples  of  separate  loading  were  seen  either  in  the  big  Redwood  or 
Douglas  Fir  forests  on  the  Pacific  Coast,  or  in  the  more  thinly  stocked  Yellow 
Pine  forests  in  California  or  Idaho. 

Combined  operations  are  decidedly  indicated  in  very  heavy  stands,  as  other- 
wise the  pile  of  logs  at  the  track  would  become  so  large  as  to  reduce  the  speed  of 
loading.     They  are  also  economical  in  rails,  as  spurs  can  be  taken  up  more  quickly. 

On  the  other  hand,  combined  operations  depend  for  their  success  on  the 
efficient  co-operation  of  the  railway.  The  daily  supply  of  empty  cars  must  be  forth- 
coming or  else  both  skidding  and  loading  will  be  hung  up.    Moreover,  for  two  or 
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llirec  months  of  tlie  year,  felling  and  skidding  may  be  practically  out  of  the  question, 
owing  to  snow  i>r  floods,  although  it  may  still  be  possible  to  keep  the  ruilwuv  track 
open  and  to  do  loading.  If  this  is  done  there  is  no  necessity  to  accuiuulat?  such 
a  large  stock  of  logs  at  the  mill,  in  order  that  the  latter  may  be  kept  running  all 
the  year  round. 

It  is  quite  i>ossible,  however,  that  there  may  l>e  difTerences  of  opinion  on  the 
subject  in  India,  as  there  arc  in  the  States.  The  writer  is  incline*!  to  think  that 
separate  skidiling  and  loading  should  be  tried  first,  because  it  will  take  time  to  train 
men  to  work  efliciently  in  the  different  branches  uf  the  operations.  It  will  be  safer, 
Ht  first,  to  keep  the  various  branches  as  independent  as  pos'-iifle  of  each  other,  i.*"., 
felling  and  logging  in  advance  of  loading,  and  railing  in  advance  of  the  mill. 

60.  There  are  a  numl)er  of  diiicrent  ways  in  which  .'^kidding  and  loading  ropes 
Meth<xlof.tuchn.cniofrop.,tolog,.  are    attached    to    logs    namely,    single  or 

double  ropes,  wnth  ho<iks,  tong^  or  slings. 

For  Skidding,  either  tongs  or  slings  and  "  Choker  "  hooks  are  used,  the  latter 
being  the  conmionest  method,  and,  indeed,  the  only  one  used  in  overljead  skidding. 
It  is  hardly  necessiiry  to  remark  that  the  hooking  on  is  always  done  as  near  as  pos- 
sible to  one  end,  never  in  the  middle  of  a  log. 

Tongs  are  common  in  operations  where  the  logs  do  not  vary  much  in  diameter 
and  are  not  very  large. 

The  use  of  tongs  in  conjunction  with  cones  has  already  been  referred  to  (para- 
graph 45). 

For  pull-boat  skidding  in  the  C\7iross  swamps  a  special  method  is  u.se<l.  Hole? 
are  bored  in  pairs  near  one  end  of  each  log.  In  these  holes  iron  plugs  ("  puppies') 
are  inserted  with  a  short  length  of  chain  attached. 

For  IxHiding,  the  following  methods  of  attachment  are  in  use  : — 

(1)  Spike  hooks   in  both  ends  of  the  log,  attached  to  short  lines  joined  to- 

gether, and  passing  through  the  loading  block  as  a  single  hue. 

(2)  A  pair  of  tongs,  or  a  sling,  at  the  middle  of  the  log. 

(3)  Two  pairs  of  tongs,  or  two  slings,  on^  on  either  side  of  the  middle  of  the 

log,  and  attached  to  short  lims  joined  together  before  passing  through 
the  loading  block  as  a  single  line. 

(4)  Two  pairs  of  tongs,  or  two  .slings,  on  either  side  of  t  he  middle  of  t  ho  lop, 

attached  to  two  hug  lines  passing  through  two  loading  blocks,  and  then 
joined  together  as  a  single  line  to  the  engine. 

(.'))  Same  as  (4)  except  that  the  lines  remain  sonanite  altogether  and  pass  to 
two  separate  drums  on  the  engine  (Duplex  Loaders). 

Knd  hooks  are  u.sed  a  great  deal  for  logs  of  fairly  uniform  length,    and    tongs  are 
popular  for  logs  of  fairly  uniform  diameter. 

Spike  hooks  have  lengths  of  hemp  rope  attached  to  them.  Two  men  standing 
on,  or  near,  the  pile  of  logs  being  loaded  handle  these  ropes,  steadnngeachlogasit 
is  being  deposited  on  the  car  and  pulling  the  hooks  back  for  the  next  one. 
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61.  Skidding  machines  can  be  used  for  loading,  but  it  would  not  be  economical 
Designs  of  loading  machines.  *«     employ    them    permanently    for    the 

purpose  because  full  use  would  not  be 
made  of  their  drum  capacity.  For  loading,  only  one  or  two  hundred  feet  of 
medium  size  rope  (i"  or|")  is  required,  whereas  the  drums  on  a  skidding  machine 
can  carry  several  thousand  feet  of  heavy  rope  (f"  to  ly). 

There  are  plenty  of  patterns  to  choose  from.     Not  only  do  all  makers  of  log- 
ging machinery  turn  out  loaders,  but  other  firms  do  so  as  well.     In  fact,  as  noted 
later  on  in  paragraph  G8,  the  favourite  Boom  Loader  is  made  by  a  firm  which  does 
not  go  in  for  the  manufacture  of  skidding  machinery  at  all. 
Loading  machines  fall  into  two  classts  : — 

(a)  Boom  nw.cliines. — in  which  the  loading  rope  is  elevated  by  being  passed 
through  a  block  on  the  end  of  a  jib,  or  boom,  attached  to  the  frame- 
work of  the  machine  itself. 

(These  machines  are  described  in  paragraph  68). 

ij))  Machines  unihovt  Booins — the  block  for  elevating  the  rope  being  attached 
to  an  outside  support,  gin  pole,  guy  line,  tree  spar,  etc. 

All  makers  turn  out  machines  of  this  class  resembling  skidders  with  small 
drums,  and  also  like  them  in  having  non-reversible  engines. 

The  "  Duplex  "  Loader  made  by  the  Washington  Iron  Works  Company  and 
by  the  Empire  Manufacturing  Company,  deserves  special  notice.  It 
is  a  two-line  machine,  the  line  drmns  being  driven  by  independent  and 
reversible  engines.  By  operating  with  two  separate  lines  either  end 
of  a  log  can  be  raised  or  lowered  at  will,  and  by  having  reversible 
engines  the  speed  of  playing  out  the  ropes  can  be  increased.  Whereas 
the  ordinary  type  of  single  line  machine  could  not  keep  pace  with 
improved  methods  of  High  Lead  skidding,  it  has  been  fomid  that  the 
"  Duplex  "  loader  can  do  so. 

62.  The  following  methods  of  loading  are  practiced  : — 

(1)  Parbuckling. 

(2)  Gin  pole. 

(3)  Guy-line  and  Overhead. 

(4)  Derrick. 

(5)  Tree  Spar  Boom. 

(6)  Boom  Machines. 

(a)  Fixed  Boom. 

(b)  Swinging  Boom. 

(c)  Revolving  Machine. 

All  of  them  can  be  operated  in  combination  with,  or  separate  from,  skidding. 
Even  when  run  simultaneously  it  is  a  matter  of  choice  whether  both  engines  are  on 
one  common  mount  and  fed  from  one  boiler,  or  whether  the  two  machines  are  quite 
independent  of  each  other  and  on  separate  mounts.  The  various  appliances 
differ  of  course  in  the  cost  of  operating.  It  is  a  sound  rule  to  economize  on  boilers 
by  having  as  few  of  them  as  possible. 
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C3.  The  simplest  fonn  of  parbuckling  is  the  animal  t  vpe,  which  is  so  well  known 

tluit    no  description  is  necessary.     It  is  in 
mi  ucitung.  general  use  on  U>gging  operations  conduct etl 

without  the  use  of  steam  skidders  at  all.  There  is  one  detail  that  is  worth  noting. 
Kven  for  road  transport,  and  obviously  so  for  railways  wherever  passible,  logs 
are  collected  for  heading,  instead  of  being  picked  up  anywhere,  and  at  the  loading 
place  preparation  for  loading  is  made  before  the  logs  are  hauled  in  from  the  forest. 
Pairs  of  lorg  imd  straight  logs,  or  stout  poles,  are  laid  at  right  angles  to  the  rail- 
way or  road  tra<k.  forming  a  "  skidway  ",  As  the  logs  come  in  they  are  draggwl 
across  the  ends  of  these  skids  and  rolled  forward.  A  high  pile  may  thus  be  built 
up  with  the  logs  Iving  parallel  to  the  track.  This  methodical  arrangement  of  logs, 
at  temporary  sidings  and  depots,  stands  out  in  marked  contrast  to  the  promis- 
cuous way  in  which  logs  are  so  often  dumped  down  and  left  in  India,  without  any 
thought  for  the  loading  which  is  bound  to  take  place  sometime  or  other. 

Parbuckling  by  steam  power  is  common  on  the  Pacific  Coast.  The  wn-er 
Eaw  a  good  example  at  Bridal  Veil.  Oregon.  Two  "  donkeys  "  are  used :  one  ground 
skids  the  logs  up  to  a  distance  of  1.5(»0  feet  on  to  a  skidway,  and  the  other  loiids 
them.  The  logs  are  big.  so  that  the  skidway  is  a  substantial  aCair  of  heavy  logs 
banked  up  almost  to  the  level  of  the  car  bunks. 

Opposite  to  the  skidway,  or  "  landing  ",  and  on  the  far  side  of  the  track,  a  gin- 
pole  is  guved  on  the  .slant,  so  that  a  block  near  the  top  hangs  midway  between  the 
rails.  The  loading  rope  runs  through  this  block.  To  load  a  log  the  roj'e  is  passed 
over  it  and  then  brought  ba-rk  and  hooked  to  a  short  bit  of  luie  fastened  to  the 
gin-pole,  a:id  lyi:ig  on  the  top  of  the  car.     Sometimes  double  liucs  are  used. 

A  drawback  to  this  method  of  loading  is  that  a  certain  amotmt  of  time  is  often 
lost  in  rc»llmg  one  log  over  another,  in  order  to  get  at  the  Wst  c>ne  to  nrnkc  the 
load  balance  c>r  pack  projicrly.  This  does  not  m^itter  so  much  with  stexini  cngiaics 
as  there  is  generally  plenty  of  power  to  spare. 

"*.  The  Gin  pole  has  already  been  mfntioned  in  connection   with   parbuck- 

lijig.  'i  he  term  "  Uin-pole"  is  applic-d  to  anv 
*"  '*'"  tiiuber  post  carr^•iJlg  a  pulley    wheel  ajiii 

guyed  in  a  slanting  portion  with  ropes.  It  ciJi  obviou.sly  l>e  u.sod  for  hfiuig  Icjgs 
as  easily  as  for  roUuig  them.  1  he  longer  the  pole,  the  siniplor  it  Incomes  to  swing 
logs  easily  without  bumping  hard  agabist  the  sides  of  the  car,  and  to  move  the 
logs  by  hand  into  exactly  the  best  position  on  the  car. 

At  Elk,  Calif,  for  loaclmg  heavy  Redwood  logs  a  pair  of  gbi  poles,  80  feet  long 
and  tied  at  the  top,  is  used  in  conjunction  with  Ground  skidclij.g. 

It  is  only  a  variation  of  the  method  to  have  two  gin  poles  and  two  separate 
lines  and  clruiis. 

65.  If  the  loading  pulley  block  is  supported  on  any  form  of  aerial  cable  the 

m*'thod  is  Iciown  as  liuv  Ijne    Loading. 

G»ybi.elr>.d.ng.  It  gets  its  name  from  the  fact    that  use  is 

generally  made  of  one  or  more  of  the  guy  lines  of  a  skiddmg  outfit.     It  is  the  com- 

mcnc&t  u.c-tLod  of  loading  in  conjunction  wiih  skiddi:ig,  where  operators  do  not 
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(para  64). 


Plat,;  xxxvir. 


(I).     PORTABLE     GIN     POLE     ON  SNOW     SLED 
Sleigh  on  light  being  loaded  from  pile  of  logs  (not  shown) 
rope  being  pulled  by  horse. — River  Mamie,  Quebec. 


r.l:   l...adu,. 


,  —  Laku  L'owi.;LiUi,  D.  C. 


(para.  C4). 


N 


r'.^v  \\\i\. 


(1).     Hkv  I.iiif  hki.iaiii^'  liii'l  l..ii,iiiik'  n.  .>  :      >  ,  !■•  X.W  II );  ono  cor  fully 

loaded  ;  log  suspended  over  the  track  (ii  ft.)  waiting  (or  aiii'tlier  car  to  be 

Itroaght  forward  ; — Elk,  California, 

(pnrs   CiS). 


(i).     irec  spar  Itootn  Lomii-r. 
(By  pertuitsion  of  Messrs.  The  Lidgerwood  Manufacturing  Co.) 


(pnra.  07). 


51 

care  to  go  iirfor  tlie  more  expensive  types  of  combined  machines  equipped  with 
booms  for  loading. 

A  spar  tree  near  the  track  is  required.  Tf  loading  is  combined  with  Over- 
head, or  High  Lead  skidding,  the  spar  tree  or  moveable  spar  is  there,  ready  for  the 
loading  crew  to  make  use  of. 

It  is  usually  strengthened  by  four  guy  lines,  two  at  least  of  which  are  bound 
to  be  fastened  to  trees  or  stvmps  en  the  far  side  of  the  track  Up  one  of  these 
two  guy  lines  a  canier  is  drawn  until  it  hangs  midway  between  the  rails ;  it  is  then 
clam^)ed  in  position. 

The  Icadijig  rope  passes  through  a  pulley  block  hanging  fi-om  a  carrier.  The 
pulley  block  should  not  be  less  than  20  feet  from  the  ground  and  double  this  height 
or  more  would  be  better. 

The  loading  need  not  be  confined  to  logs  close  to  the  track.  It  is  only  limited 
by  the  capacity  of  the  drum  and  the  strength  of  the  hook-tenders.  The  line  can 
easily  be  pulled  out  from  one  to  two  hundred  feet. 

There  are  variations  in  method,  as  may  be  gathered  from  the  list  of  the  differ- 
ent ways  of  attaching  hool'S,  tongs,  or  slings  given  in  paragaph  61.  On  the 
Pacific  Coast  the  favourite  plan,  in  conjunction  with  High  Lead  skidding,  is  to  use 
two  loading  lines  passing  through  blocks  attached  to  carriers  on  two  guy  lines. 
These  two  lines  may  then  be  united  (No.  4)  and  pass  as  a  single  line  to  the  engine 
(ordinary  type)  ;  or  they  may  remain  separate  (No.  5)  being  wound  on  two  inde- 
penelent  drunis  (Duplex  Loaders  vide  paragraph  61). 

The  guy  line  method  of  loading  is  worth  special  study  because  it  has  such  a 
wide  range  of  application,  and  eioes  not  require  anything  elaborate  or  expensive 
in  the  way  of  outfit  in  the  woods.  If  one  fair  sized  tree  is  available  near  the  track 
a  substitute  for  the  skidder  guy  line  can  be  rigged  up.  If  there  are  two  trees, 
one  on  each  side  of  the  track,  it  is  all  the  easier,  and  a  short  overhead  cable  can  be 
installed.  It  does  not  matter  if  the  cable  is  skew  to  the  railway.  A  2-drum 
engine  on  skids,  or  better  still  on  a  car,  is  sufficient  to  supi)ly  the  power.  A  winch 
head  (gypsy)  on  one  shaft  comes  in  handy  for  rigging  up  the  cable. 

Such  a  method  of  leading  would  be  a  good  one,  for  example,  in  an  operation 
where  logs  had  been  dragged  from  a  ccmparlment  by  animals  and  dumped  down 
any^^here  withiai  two  hundred  feet  of  the  railway,  in  bunches  of  not  less  than  a 
hundred  or  so,  according  to  size.  The  engine,  if  mounted  on  a  car,  coiUd  be  side- 
tracked as  explained  in  paragi-aph  32. 

66.  Derricks  are  nreutioned  for  the  sake  of  completeness,  although  they  are 

.  not    used    outside    yarcls    and    permanent 

^''™  depots.     They  are  either  of  the  Guy  Line 

or  St  is  Leg  type.     They  are  operated  either  by  hand  or  by  power. 

67.  The  ordinary  type  of  Tree  Spar  Boom  loader  is  simply  a  jib   or   boom 

derrick    with    a   tree     as     standard.     The 

Tree  .par  boom.  boom  Can  be  s.vung  like    a   derrick   either 

by  means  of  a  Bull  wheel  at  the  base,  or  by  a  pair   of  lines  from  drums  on  the 

engine.     These  lines  pass  through  two  pairs  of  blocks,  one  at  the  base  and  the  other 
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high  up  on  the  boom  and  then    fastened  to  convenient  stumps  on  either  sid?,  or 
better  still  on  other  guy  lines. 

A  special  t>T>o  is  known  as  the  McCUnn  liooin  leader,  an  example  of  which 
the  writer  saw  at  Wind  Kiver,  Wash.  It  differs  from  the  ordinary  type  in  that 
the  htfun  is  suspended  horizontally.  There  are  two  loading  ropes  joine<l  together 
and  operate<l  by  one  drum.  The  ropes  pass  through  Llotks  susj>ended  from  bracket  s 
on  the  boom.  These  iron  brackets  stand  out  at  right  angles  and  have  a  numUr 
of  holes  in  them,  pemitting  of  adjustment  in  order  to  get  the  blocks  to  come  over 
the  middle  of  the  railway  track  simultaneously.  Only  one  drum  is  usid  for 
swinging  the  Loom.  The  line  from  this  drum  passes  through  a  llock  cL:..;  .  i 
to  a  guv  line,  and  its  end  is  fastened  to  the  end  of  the  boom.  By  means  of  t.io 
rope  the  boom  can  be  pulled  away  from  the  track.  When  this  rope  is  released  the 
bo«jm  automatically  swings  back  to  the  track  by  the  action  of  a  counterpoise 
running  up  and  down  a  guy  line  and  connected  to  the  boom  by  a  line. 

It  is  claimed  for  this  method  of  loading  that  it  gives  letter  results  thin  tli--   • 
line  method  for  heavy  logs,  owing  to  there  being  so  much  less  spring  in  tlie  lu.i  .     _- 
roi>es.     This  remark  is  equally  true  of  all  the  boom  t\7,es. 

68.  By  the  term  "  machine,"  as  used  in  this  jind  the  following  paragraphs, 

is  meant  a  mechinical  device    in  which  all 
Boom  n^^hinc*.  ^^^  ^^^^  ^j  the'apparatus    are  mounted 

on  a  single  framework,  {.e.,  no  parts  staiid  independently  on  the  ground  or  attach- 
ed to  trees,  etc. 

There  are  three  t\-pes  :— 

(a)  FtJ-ed  Boom  on  a  shUiomry  platform.— This  operates  in  practicallr  the 
same  way  as  the  gin  pole  type.  A  Ground  si  idder  with  an  A  fr  iT'  -• 
boom  mounted  on  its  timber  ski<ls  is  one  nukeshift  fonu  someuuu  s 
to  be  met  with. 

,\t  >radawaska,  Ontario,  the  writer  saw  a  fixe<l  boom  loader  at  work  on  a 
double  track  siding.  The  machine  mounted  on  a  car  stood  on  one  track,  with 
its  Ijoom,  reaching  over  the  car,  being  loaded  and  standing  on  the  other  track  along- 
side. 

lb)  Stringing  Boom  on  stationary  plalform. — This  t\-pe   is  a  common  one  in 
combined    skidders    and  loaders.     Several    makes   are    good.     The 
boom  swings  in  a  vertical  plane,  and  its  movement  is  controlled  by 
the  engine. 
The  l^urry  Parker  Ix>ader. — (made  by  the  Surry  Parker  Company  Pinetown, 
X.  C.)     This  machine  is  of  an  inexpensive  t\-pc  and  similar  to  the    timber    frame 
ijdgerwo<Hl  machine,  just  described,  except  in  respect  to  the  boom.     The  upper 
support  of  the  latter  overhangs  the  lower  one,  so  that,  when  hU    tn  ,\  the  boom 
tends  to  come  to  rest  over  the  middle  of  the  track.     By  mean ^  id  rope  the 

boom  is  pulled  round.     As  soon  as  the  log  has  been  raised  hidi  enouyb  the  hand 
rope  is  released,  and  the  boom  swings  back  over  the  car  being  loaded. 
This  machine  is  a  good  deal  used  in  the  Southern  States. 


riat9  XL, 


(1).     McClean  Tree  Spar  Boom  Loacior  ;  —  Wind  lii 


(2).     Same  as  above  ;  counterpoise  log  running  on  Guy  Line  shown  to  the  left. 
Wind  River,  Washington. 


(para.  67). 


Plate  XLI. 


(1).     Fixed  Boom  machine  mounted  on  car,  loading  pulp  wood  ;  double  track; —  Madawaska,  Ontario. 


(2).     Surry  Parker  Loader,  empty  car  passing  through  :— New  Bern,  North  Carolina. 

(para  68), 


Plate  XLII. 


(1).     Old  Type  of  Lidgerwood  Swinging  Boom  Loader  mounted  on  a  timber  platform 
jacked  up  oyer  the  railway  track. — Sardis,  Mississippi. 


(2).     Same  as  above,  showing  near  view  of  wood  iilocks  supporting  the 
platform  ; — Sardis,  Mississippi. 


(para  68). 
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(c)  Jtevolving  machines.— '^^  whole  maclime  can  be  swung  round  by  means 
of  gearing.  Both  Lidgerwoods  and  The  Clyde  have  niachinf  s  of  this 
type  on  their  combined  skidders  and  loaders. 

The  machines  which  are  in  most  general  use  by  operators,  all  over  the  country, 
who  keep  skidding  and  loading  separate  are : — 

(1)  The  "  American  "  Loader  by  The  American  Hoist  and  Derrick  CV-mpanv 

St.  Paul,  Minnesota.  ' 

(2)  The  "  Rapid  "  Loader  by  The  Clyde  Iron    AVorks  Company,  Duluth, 

Minnesota. 

(3)  The   "  Barnhart "   Loader  by  The  Marion  Steam  Shovel  Company, 

Marion,  Ohio. 

All  of  these  machines  certainly  work  fast  and  efficiently.  The  balance  is 
so  good  that  logs  can  be  skidded  up  to  a  distance  of  150  to  200  feet  fi-om  the  track 
without  much  risk  of  overturning.  In  fact,  from  conversation  with  a  driver  on  one 
of  the  machines,  the  WTiter  gathered  that  accidents  would  be  still  rarer  than  they 
are  if  more  care  was  taken  not  to  open  the  throttle  too  wide,  without  waiting  to  see 
that  the  tongs  had  gripped  properly.  If  they  tear  out,  the  machine  gets  a  bad  jerk 
backwards.  Only  once  iai  nine  months  had  the  machine  ("  American  '")  actually 
overturned  in  the  case  referred  to,  and  then  the  engine  was  made  to  puU  itself  up 
again  in  a  few  minutes,  and  was  none  the  worse  for  the  upset. 

_  A  detail  of  design  in  loading  machines  which  it  is  worth  while  to  pay  attention 
to  is  the  structiu-e  of  the  boom.  The  "  American  "  and  Lidgerwood  macliines 
(and  possibly  other  makes)  have  a  lattice  girder  type  of  boom  giving  a  broad  surface 
for  the  butt  end  of  a  log  to  rest,  against,  without  much  risk  of  sli})ping  oft".  When 
loading  is  in  progress  no  particular  care  is  taken  to  put  on  the  tongs  or  sUng  so  that 
logs  may  balance  evenly.  It  docs  not  matter  nmch  if  one  end  does  stick  up 
in  the  air  when  a  log  is  raised  off  the  ground.  The  log  is  s\\'ung  round  until  the 
upper  end  comes  under  the  boom,  and  then  the  loading  rope  is  wound  up  still  f  urthc  r. 
This  jams  the  upper  end  of  the  log  agairst  the  bocm  and  elevates  the  other ejid. 
With  the  logs  in  this  horizontal  position,  the  boom  is  swung  round  until  the  log  is 
over  the  car  being  leaded.  Slackening  the  rope  causes  the  outer  end  of  the  \o"  to 
drop  first,  and  it  can  be  guided  into  position  by  hand. 

69.  In  the  case  of  Parbuckling,  Gin  Pole,  Ouy  Line  and  Tree  Spar  Boom  load- 
-.     ,.      ,,    ,.  ,.  "ig  the  machine  can   stand    on   any    ki]\d 

Mountinc;  of  loading  machines.  ."  .  "■'V      "'-i^tA 

Gi  mount,  and  is  usually  placed  off  the 
railway  track.  Boom  machines  are  obviously  intended  to  work  on  the  track. 
The  various  types  of  mounting  in  use  \\\\h.  them  resolve  themselves  into  devices 
for  getting  empty  cars  past  the  machine  without  interferrng  with  it  {oide  para- 
graph 32). 

Two  plaDS  are  in  use.  The  first  one  has  already  been  described  in  discussijig 
the  mounting  of  skidders,  and  consists  in  devices  for  jackhig  up  the  platform 
BO  that  empty  cars  can  pass  below. 

In  the  other  plan  the  loading  machine  itself  moves  and  shifts  back  on  to  vhe 
next  car. 
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At  Tyson  Orcek,  Idaho,  the  writer  saw  a  boom  skidder  on  timber  skids  hauUn? 
itself  from  one  car  to  another  whilst  engi<.^ed  on  leading  oiHiiations,  but  this  ca.i 
only  l>e  rcconiniendetl  as  a  makeshift. 

Th«i  "  llaj  id  "  Loader  re8t«  on  irun  skids  as  ith  ujitumed  ends,  and  can  be  moved 
forward,  as  its  jiaine  implies,  without  much  loss  of  time. 

The  unifjue  feature  of  the  "  American  "  Loader  is  that  it  propels  itself,  by  means 
of  geaiing,  on  rails  on  the  car  to])s.  In  some  logging  oj'erations  all  the  stock  ot 
flat  cars  have  a  ])air  of  riiils  pornumently  spiked  down  to  the  platform.  The 
loader  carries  a  couple  of  short  rails  to  bridge  across  the  gap  betwoeu  cars. 

In  another  pattern  of  the  same  miuhme  this  e<piipmcnt  of  all  the  cars  with 
Tails  is  dis])ensed  with.  The  loader  is  ]>rovided  with  two  sets  of  rails  on  which 
to  j)ropcl  itself.  They  are  not  spiked  to  the  cars  at  all.  Standing  on  oae  set  the 
miichij\e  can  pick  u]j  the  other  oiie,  swing  round  and  drop  it  on  the  car  behind. 
The  wheel  base  of  the  machine  is  so  long  that  bridge  pieces  between  cars  are  not 
required. 

70.  The  commonest  method  of  unloading  cars  is  to  super-elevate  the  outer 

rail,     'lo    keep   the   cars   themselves   from 
'"*■  turning  clean  over,  and  al.^o  to  get  the  lops 

to  roll  away  from  the  trj^ck,  a  slopijig  tuuber  slipway  is  generally  constructed. 
Parbuckling  by  steam  power  is  common. 

For  further  details  of  miloiuling  devices  attention  ia  ijxvited  to  "  Logging  " 
page  332. 

The  question  of  storage  of  logs  m  the  mill  yard,  or  pond,  is  discussed  in  the  chap- 
ter on  fcjawnulls  (iidc  Vol.  11). 


Plate  XLIV. 


(1)     Lidgerwood  latest  type  of  Combined  Skidder  and  Loader. 
(see  also  plate  XXVI);  —  Kapowsin,  Washington. 


(para.  68). 


(2)     Dumping  logs  from  cars  into  San  Juan  River,  B.  C, 
(Dominion  Forest  Service  Photo), 


(para.  70). 


PLATE  XLV. 
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Fravey  for  round  logt 


RcHindbiil 
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DutkbiU 


ChjtelbiU 


DiuruRKlViU 


Common  Types  of  Peavles  and  Canl-Hook*. 


CkhI  Hook  for  Sfuored  Umber 


0«*fl) 


riit«  XI, VI. 


USE  OF  PEAVIKS  IN  LOADING  LOGS. 
(1).     Si)te  the  use  of  a  locomotive  on  wood  roils  (3  ft.  track) 
(U.  S.  Forest  Service  Photo). 


(par.  71). 


(3).    Tree  Faiier 

(para  73). 


(2).    Under  cutter  for  cross  cutting 
logs  from  below. 

(para  72). 
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CHAPTER  V. 

LOG  MAKING,  ANIMAL  HAULAGE  AND  ROAD  TRANSPORT. 

71.  Afl  indispensable  part  of  a  logcer's  equipment  is  the  lever  with  which  he 

The  Peavy.  handles  logs.     The    tool  is   known  as    the 

"  Peavy  ".  There  are  several  different  forms, 
all  having  a  general  resemblance  to  each  other.  Peavies  are  to  be  foimd  every- 
where—in the  AToods,  on  carts,  cars  or  rafts,  at  depots,  in  yards  and  in  mills.  No- 
body would  think  of  trying  to  move  a  log  without  one,  unless  hard  pressed.  To  a 
newcomer  it  is  astonishing  to  see  how  easy  it  is  to  roll  logs  with  them.  It  is 
equally  easy  to  turn  heavy  baulks  of  timber. 

It  is  hoped  that  early  orders  will  be  placed  for  a  good  supply  of  this  useful 
tool,  so  that  everybody  handling  timber  in  ladia  may  have  an  opportunity  of 
becoming  acquainted  with  it. 

The  w^ell  knoAvn  Wegyi  Depot  project  in  Burma  (as  originally  planned)  depend- 
ed largely  for  succegsful  operatioa  on  the  rapid  moving  of  heavy  Teak  logs  along 
skidways  raised  a  few  feet  from  the  ground.  One  of  the  causes  of  failure  of  the 
scheme  vras  the  fact  that  big  logs  never  were  moved  quickly,  even  when  shoved  by 
as  many  coolies  as  could  find  standing  room  behind  them.  What  a  pity  nobody 
thought  of  the  peavey  !  Half  a  dozen  coolies  armed  with  them  could  have  rolled  the 
heaviest  and  ugliest  log  that  ever  rested  on  the  skidways  in  half  the  time  actually 
taken  by  30  or  40  men. 

72.  When  a  saw  is  likely  to  jam  in  cross-cutting,  instead  of  wasting  timber  by 

Undercutters  chopping  through  with  an  axe,  it  is  a  common 

practice  to  saw  through  from  below.  The 
"  Undercutter  "  is  a  useful  little  tool  for  supporting  the  saw.  It  consists  of  a  small 
grooved  wheel  (on  which  the  back  of  the  saw  rests)  held  in  position  by  a  bracket 
and  spike,  or  simpler  still,  by  being  clamped  to  the  handle  of  an  axe  driven  into 
the  log. 

73.  Supplementary  to  the  proper  making  of  the  axe  and  saw  cuts,  the  keeping 

Tree  Fa'ler.  0^  ^^^^^    from    jamming,    and    the    throw- 

ing of  trees  are  usually  done  with  iron  or 
wooden  wedges.  A  few  years  ago  a  firm  on  th*»  Pacific  Coast  brought  out  a  patent 
"  Tree  Faller  "  show^n  diagrammatically  in  the  accompany ii^g  sketch.  It  has  not 
become  popular,  possibly  owing  to  the  weight  of  the  outfit  (166  lbs.)  The  idea 
seems  to  be  a  good  one. 

74.  Practically  all  the  cross-cutting  of  logs  in  the  forests  (or  "  Bucking  "  as 

it  is  called)   is    done    by    hand.     A    very 
Gasoline  Drag— saws.  handy  little  machine,    which  is    becoming 

increasingly  popular  in  lumber  camps  where  there  is  much  cross-cutting  of  logs  ii  to 
firewood,  is  the  Gasoline  Drag-saw.  There  are  several  patterns  on  the  market, 
all  very  much  alike  in  general  appearance.  The  writer  saw  only  one  of  them,  in 
actual  operation,  vzV.,  the  Drag-saw  made  by  the  Vaughan  Iron  Works  Company, 
Portland,  Oregon,  and  can  recommend  it. 
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7f.  Although  it  can  hardly  be  said  to  be  a  common  practice  to  bark  or  peel 

lugs  before  railing,    vet  it   is  done   locallv. 

Removing  Wk  from  log..  ^.^^j^  j^  ^,^^  ^.^^  .^^  ^,^^  ^.^^  <,,M>ration  visited, 

at  Miidawaska.  Ontario.  By  peeling  Bal:<am  and  !^pruce  pulpwood  at  the  time 
of  telling  in  May,  Iroin  16  to  17  coids  can  be  loaded  on  a  car  in  January,  whereas, 
with  the  bark  on,  only  lu  to  11  cords  would  make  a  full  load.  White  Pine  is  not 
peeled,  howeVer,  owing  to  the  resultant  discoloration  of  the  wood. 

It  would  be  worth  while  trying  e.xperiments  in  India.  To  be  able  appreciably  to 
reduce  the  weight  to  be  railed  would  be  a  consideration,  if  it  coidd  be  done  without 
subsequent  damage  to  the  timber. 

76.  It  invariably  raised  a  laugh  when  tJie  writer  told  lumbermen  that  it  is  the 
».„ /,,j„„^„„i„„  universd   practice  in  Bunnu  to  '^ut  hol<>.s 

Tongs  for  dragging  logs.  ,., '•      ^i  j  ri  r         , 

(  nap  I  )  in  the  ends  of  logs  for  dragging 
purposes.  Tongs  are  practically  always  med  for  animal  haulage  and  also,  to  some 
extent,  in  steam. skidding.  The  writer  would  recommend  encouragement  of  the  use 
of  them  in  India  where  the  logs  to  be  dragged  do  not  vary  too  much  in  diameter. 
Well  driven  in  tongs  do  not  fall  ofT  every  ti  ne  the  luiuli.ig  animal  pulls  up.  They 
need  not  be  very  heavy  or  clumsy  if  made  of  good  steel. 

77.  It  nmst  not  be  supposed  that  all  the  hauling  of  logs  is  done  by    steam 

Tram  bauling  skiddors  in  all  operations  where  the  latter 

are  used.  In  the  E;istern  and  Southern 
States  st^am  skidding  is  very  laigely  supplemented  by  team  hauling,  except  where 
conditions  are  unfavourable  for  thelatt'T — such  as  dense  underbrush  or  swampy 
ground.  In  hilly  tracts,  with  a  poor  "  stand  "  per  acre,  it  is  often  cheaper  to  log 
the  upi)er  parts  of  the  slopes  by  animals,  than  to  go  in  for  the  extra  amount  of  rail- 
wav  con.struction  ne(es.sary  to  reach  all  the  logs  by  steam  skidders,  vide  the  opera- 
tions at  Towii.send.  Tenn.  The  only  point  it  is  d-'sired  to  emphiisize  al)out  animal 
Uauluig  is  that  it  is  found  to  pay  well  to  lulp  the  teams  by  going  to  the  trouble  and 
expense  of  making  good  (bagging  paths,  and  improving  the  surface  by  pla'i;ig  cross 
timbers  at  shoit  intervals.  It  is  true  tluvt  the  su'ne  thing  is  done  in  Burma,  but  it  \a 
believed  to  be  to  a  less  extent,  especially  in  respect  of  the  alignment  of  drag  paths 
on  steady  and  good  giadients. 

78.  There  is  a  good  deal  of  uiformation  in  "  Loggij\g  "  on  the  subject  of  sleds 
Sled,  and  log  Mide,.  and   log  slides,  some  of  which  may  be  of 


use  in  India, 
ground  and  et 

Big  Whwls. 


79.  On  fairly  hard  ground  and  easy  .slopes  and  in  open  forest,  Big  Wlioels  10 

to  1'2  fivt  iji  diameter  are  u.scd  t<t  a  con- 
siderable extent.     The  load   is  suspeiuled 

by  a  chain,  with  both  ends  fastened  to  the  axle.     Turning  the  axle  round  tightens 

the  chain  and  raises  the  l«)ad  of!  the  ground. 

There  are  two  common t\-pes  of  the  Big  NMieels,  which  dilTor  in  respect  to  the 
method  of  turning  the  axle. 

In  the  ''^lip  Tmtqur  ti/pc  the  shaft  is  moveable  and  runs  in  a  socket  bolted  on 
the  axle.  The  axle  lever  is  ;itta<h<'d  to  the  shaft  by  an  iron :od.  Wlien  the  horses 
begin  to  pull  the  fii st  thing  that  happens  is  the  drawing  out  of  ihv.  shaft.    This  pulls 
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Plate  XLVIII. 


BIG  WHEELS  OF  THE  SLIP  TONGUE  TYPE. 


(1).     Parbuckling  logs  into  piles  for  transport  liy  Big  Wheels.— Weed,  California. 


(2).     Same  as  above;  Slip  Tongue  Big  Wheels  in  position  re.ndy  for  hauling.- Weed,  Californi.-,. 

(parii.  79). 


Plate  XI, IX. 
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(1).     Axle  lever  being  tied  to  the  logs. — Flagstaff,  Arizona. 


(2).     Ijauic  as  above  :  1  li  jr^es  liatiling  3  tons  of  logs  on  fairlj  level  but  rough  grouuj. — FlagslalT,  Aiizoiia. 
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down  the  lever  and  raises  tlie  load.     As  soon  as  the  pull  is  checked,  the  shaft  tends 
to  slip  back  and  in  doing  so  to  let  the  lever  rise,  dropping  the  load  to  the  ground. 

It  follows  from  the  above  description  that  any  tejidency  the  cart  may  have 
to  run  too  fast  downhill  is  automatically  checked  by  the  dropping  of  the  load. 
This  is  not  the  case  in  the  other  pattern,  known  as  the  Fixed  Load  Type. 

In  this  type  before  hauling  begins  the  horses  are  harnessed  to  the  axle  lever. 
After  they  have  pulled  it  down  it  is  tied  to  the  logs.  This  leaves  the  load  perma- 
nently suspended.  There  is  no  shaft,  the  horses  are  yoked  to  the  front  end  of  the 
logs. 

Messrs.  Overpack,  Manistee,  Michigan  are  the  best  known  makers  of  the  Big 
Wheels  themselves.  The  only  makers  of  the  Slip  Tongue  attachment  known  to 
the  writer  are   The  Redding  Iron  Works  Co.,  Redding,  California. 

80.  A  description  of  hauling  appliances  would  be  incomplete  without  some 
Caterpillars.  reference  to  motor  tractors,  and  especiiiUy 

to  the  "  Caterpillar  "  type. 

The  premier  firm  of  manufactiu-ers  of  the  latter  is  The  Holt  Manufacturmg 
Co,  lUijiois  and  New  York. 

The  %witer  saw  a  caterpillar,  with  sleds  instead  of  front  wheels,  giving  a  good 
account  of  itself  on  snow  at  River  Mauie,  Auebec.  The  nrachine  was  made  by  The 
Lombard  Auto-Tractor  Corporation,  New  York. 

A  modification  of  the  above  type  has  appeared  in  England  in  the  form  of 
caterpillar  trucks  without  motors,  for  horse  or  other  separate  traction.  They  are 
said  to  be  successful  in  the  hauling  of  logs  across  fields,  etc.  They  sink  in  less  than 
the  horses  pidHng  them. 

Although  the  writer  did  not  himself  see  much  of  log  transport  by  motor,  yet  it  is 
quite  correct  to  state  that  this  method  is  rapidly  developing  in  North  America,  and 
is  verj'  likely  to  take  the  place  of  rail  transport  where  conditions  are  favourable. 
For  a  daily  output  of  moderate  amount,  and  in  poor  and  scattered  "  stands,"  the 
road  motor  possesses  obvious  advantages. 

Perusal  of  lumber  journals  month  by  month  is  to  be  recommended  for  the  sake 
of  the  copiously  illustrated  articles  and  advertisements  on  the  subject  that  are 
constantly  to  be  found  in  them.  The  number  of  mnufacturers  of  road  motors 
specially  designed  for  log  transport  is  large.  Sef-loading  devices  have  been 
on  the  market  for  some  time. 

2.31R&A  05 


58 
CHAPTER  VI. 

Fi.OATlXi;  AXU  HAFTIX-OF  TIMBER. 

81.  There  is  a  very  good  description  in  "  Ix>gging  "  of  the  various  methods  of 
floating  and  rafting  in  use  in  North  America.  Perusal  of  the  same  is  recommended 
to  anvone  interested  in  the  subject  in  India.  The  foUowing  notes  are  chiefly 
supplementary. 

One  of  the  wTiter's  most  remarkable  experiences  was  to  see  a  gigantic  log  raft, 
^  . .  as  big   as    an    ocean    liner,  about  to  start 

Ocean  raiting.  f^  t       ^\  i         i  i^    • 

on  a  sea  vovape  ot  a  tnousiina  miles.  It  is 
hopetl  tlxut  the  notes  given  below  about  this,  and  about  another  snuUer  ty|>e  of  sea- 
going raft,  will  be  usefid  in  solving  the  problem  of  exporting  timber  froui  Burma 
to  India. 

The  larger  type  of  raft  is  built  on  the  Columbia  River  at  CTatska-iie,  below  Port- 
land, Ch-ogon,  bv  The  Benson  Lumber  Co.,  and  the  sinaller  one  iji  the  neighbour- 
hood of  Priiite  Rupert,  B.  C,  by  the  Davis  Logging  and  Tra<lingCo.  The  Ben.son 
rafts  have  an  Ocean  journey  of  l,OtK»  inile.s  to  Si\n  Diegu  California  :  and  the  Davis 
rafts  a  voyage  of  500  miles  to  Vancouver,  B.  C,  Towing  to  San  Di(go  takes  from 
12  to  18  days,  and  to  Vancouver  about  a  week.  Ba<l  wej-.ther  is  often  encountered. 
The  Benson  rafting  (i  onstruction  and  towing  inclusive)  costs  about  Rs.  6  per  ton  ; 
The  Davis  rafting  is  cheaper,  only  about  Rs.  2  per  ton,  owing  to  the  simpler  method 
of  constnicton  and  the  shoiter  voyage. 

An  interesting  story  is  told  in  "  Logging  "  of  the  first  attempt  at  ocean  raft- 
ing. About  1884  in  Nova  Scotia,  a  large  raft  was  built  and  started  on  its  voyage 
to  New  York.  Rujming  short  of  coal  the  tug  left  the  raft  anchored  to  an  island, 
whilst  it  went  back  to  poit.  On  return,  the  raft  wp.s  found  to  h;\vo  di.sappeared 
and  after  prolonged  search  it  was  given  up  as  lost.  Several  months  hster  the  raft 
turned  up  intact  on  the  coast  of  Norway.  It  was  the  builder  of  this  raft  who 
started  the  busijiess  later  on  on  the  Pacific  Coast. 

The  Benson  Lumber  Co,  who  have  been  building  the  rafts  for  over  twenty 
years,  claim  that  they  have  only  lost  one  out  of  the  last  forty  four  rafts  sent  out  to 
sea. 

The  rafts  are  from  700  to  1  ,fKKi  ft.  lf»ng  and  contain  from  7.0<X)  to  10.000  tons  of 
timber.  They  draw  from  25  to  30  ft.  of  water.  The  Davis  rafts  arc  a  more  recent 
development  and  are  of  much  siiiullor  size.  They  are  only  about  120  ft.  long  and 
contain  from  1,500  to  2,000  tons  of  timber.  They  require  a  le.'w  expensive  equip- 
ment for  construction.  The  wTiter  saw  some  Benson  rafts  being  built  at  Clatskai.ie, 
but  he  was  unable  to  find  the  time  to  go  and  see  any  Davis  rafts. 

The  following  is  a  short  description  of  the  rafta : — 

Benson  Rafta. 

82.  (Vide  "  Logging  "  with  a  few  corrections  based  on  wliat  was  seen  at 
Clat-skanie). 

Length:  TOO  to  1,000  ft.  Width:  60  ft.  Height:  15  ft.  (above  water)-f 
25  feet  (below  water)=40  ft. 


Date  L. 


Benson   Unft  ready  for  sen,  SOOd  tons  ol  lo^'>. 

Length  1,000  ft.;  Beam  CO  ft.;  Height  40  ft., 

(15  ft.  above  and  25  ft.  below  water) 

Photo  by  Gifford  and  Prentiss,  Portland,  Oregon. 


(2).     Benson  Raft  under  construction,  sliowinsj  upper  part  of  cradle. 
Photo  by  Gifford  and  Prentiss,  Portland,  Oregon. 


(para  81). 


Plate  LI. 


(1). 


(2).     VII':\VS  OF  DAVIS  RAFT;  2,000  TONS  OF  TIMBER. 
Commercial  Photo.  Co.,  Vancouver,  B.  C. 


(para.  81). 


Plate  Lll. 
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(1).     Benson  Raft  under  construction. 


(2).    i; 


It  L>iuii  Iriril  ;   cradle  removed. 

I'bolos.  by  Gift'ord  and  Prentiss,  Portland,  Oregon. 

(para.  82). 
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(|«im  M) 


59 

The  rafts  are  cigar  shaped,  tapering  at  both  ends.    A  massive  sawn  timber 
■„„„„„„„,.  frame,  or  "  Ci-adle  ",  is  used  for  construe- 

ijenson  Kattg.  t  ^  .    ,  .  .1  n  .  •     i. 

tion.  The  uprights  of  the  cradle  are  tmibers 
24'  X  2G"x  12"  braced  to  the  sill  beams  (30'  X  20"  X12").  The  two  sides  of  the  cradle 
are  separate  and  are  hinged  together  in  the  middle  at  the  inner  ends  of  opposite 
sill  beams.  After  the  raft  is  finished  the  hinge  keys  are  pulled  out  and  the  two 
halves  of  the  cradle  come  apart,  leaving  the  raft  floating  freely.  About  400  tons 
of  timber  are  used  in  the  construction  of  the  cradle.  AVith  minor  repahs  from  time 
to  time  it  lasts  idefinitely. 

For  piling  the  logs  and  hauling  the  chains  a  steam  derrick  mounted  on  a  scow 
is  used.  As  piling  proceeds  the  cradle  is  forced  down  into  the  water.  When 
piling  is  about  half  done  a  2|"  tow  chain  is  laid  along  the  middle  of  the  raft, 
with  50  ft.  hangmg  down  into  the  water  at  the  front  end.  Fastened  at  12  ft.  inter- 
vals towards  both  ends  of  this  chain  are  seven  1|"  chains,  placed  "  herring-bone" 
fashion,  with  their  outer  ends  holding  up  1|"  binder  chains  passed  underneath  the 
raft.  After  piling  is  finished,  the  upper  ends  of  the  binder  chains  are  drawn  to- 
gether and  fastened  with  shackles. 

When  afloat  the  rafts  have  a  tendency  to  flatten  out,  thereby  increasing  the 
circumference  and  causing  the  chains  to  become  tighter.  The  850  feet  raft  seen 
imder  construction  by  the  writer  was  estimated  to  require  120  tons  of  chain.  2|" 
wire  rope  is  sometimes  used,  the  total  weight  then  being  smaller. 

The  logs  are  of  any  lenght  up  to  60  feet  and  of  any  size  up  to  3  feet  in  diameter. 
Quite  a  number  of  sni.ill  logs  can  be  packed  inside,  as  length  does  not  matter  much 
provided  that  not  less  than  fifty  per  cent  of  the  logs  are  1 6  feet  or  more.  Crooked 
logs  pack  well  at  the  ends. 

The  long  towing  rope  is  fastened  to  the  free  end  of  the  50  feet  length  of  the 
main  chain  hanging  down  in  front.  The  weight  of  this  chain  takes  up  a  good  deal  of 
the  violence  of  the  strains  due  to  wave  action. 

Davis  Rojts. 

83.  {Vide  Canadian  Lumberman  for  April  1917  and  West  Coast  Lumberman 
for  December  1917.) 

Length— 120  feet ;  Width— 70  feet,  Height— 25  to  30  feet.     An  elaborately 
^    .  _  ,,  constructed  cradle  is  not  used.   The  first  step 

Davis  Rafta.  •     .        r  n      i-  j.        ^     /  " -o  "\ 

13  to  form  a  floating  rectangle  (  J3oom  ) 
120' X  70'  of  long  logs  tied  together  (  known  as  "  Boom  sticks  "  on  the  long  sides 
and  "  Swifters  "  at  the  ends.)  It  is  preferable  to  have  single  logs  of  the  full  length 
for  the  sides,  although  this  is  not  absolutely  necessary. 

The  inside  of  the  boom  is  evenly  packed  with  a  single  layer  of  logs  laced  to  each 
other  at  both  ends,  and  also  to  the  boom  sticks,  with  1  J"  wire  rope.  On  this  flooring 
several  layers  of  logs  are  piled,  highest  along  the  middle.  In  addition  to  binding 
ropes  over  the  top,  after  the  full  load  of  logs  has  been  placed  in  position,  interm- 
ediate roping  is  done  as  the  piling  progresses. 
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It  is  considered  to  Lc  essential  to  have  the  ends  of  the  rfft  dressed  even  and 
square,  and  also  to  make  the  lops  l>reak  joint  well.  Interior  spaces  are  not  to  I  e 
recommended,  and  the  best  results  are  obtained  with  logs  of  uniform  length. 

84.  Over  half  the  outturn  of  Teak  timber  from  the  Burma  forests  goes  to  India, 
„  ,       ,       ,,  .  ,.  1    ..  an<l  wliollv  in  form  of  sciuj.res  or  scantling 

Kaltui);  from  Kangoon  to  Calcutta.  -  '  ^  " 

sawn  ui  Kangoon  or  .Moulii  em.  The  tnide 
is  entirely  in  the  hands  of  millers  in  Burma.  \  certain  amount  of  1  imber  in  the  log 
has  been  shipped  to  Calcutta  on  Government  account,  but  freight  charges  make  it 
impos-siblc  to  httpe  for  any  considerable  development  in  this  direction. 

Morover.  owing  to  the  War.  the  supply  of  ships  for  any  kind  of  tini>  er  will  be 
less  than  usual  for  a  considerable  time,  so  that  rates  are  bound  U>  remain  \cry  high. 

The  possibility  of  sending  log  rafts  across  the  Bay  of  Bengal  is  therefore  well 
worth  full  considoration.  If  it  coidd  be  done  successfully  it  would  niatorially  help  to 
develop  Burma  export  trade,  in  general,  by  freeing  shipping;  and  the  Burma  timber 
trade,  in  particular,  by  loosening  the  hold  Rangoon  tirms  have  over  the  Indian 
market. 

The  rafting  need  n<'l  1  e  limited  to  teak.  For  example,  from  T.i.Oddto  KiO.CdO 
metre  gaujre  Pyingado  sleepers  could  be  packed  inside  a  mi.\ed  Benson  raft  of  some 
10,000  tons  of  timber.  A  Davis  raft  of  2,000  tons  would  proliaMy  accommodate 
12,000  sleepers.  If  a  large  porportion  of  the  sleepers  could  be  cut  of  doulde  length 
it  would  be  so  much  the  better. 

The  writer  strongly  recommends  the  Governnient  of  India  to  take  the  matter 
up.  A  start  could  be  nuide  wilh  Davis  rafts  owing  to  their  sinijiler  method  of 
ron.struction.  In  British  Columbia  they  cost  from  3  to  8  annas  per  ton  to  build. 
The  owners  of  the  B.  ('.  patent  rights  might  be  asked  to  send  a  man  to  Burma  to 
build  a  numijcr  of  the  rafts. 

For  three  months  t)f  the  year  (  January  to  April  )  good  weather  for  towing 
could  be  depended  upon.  Towing  to  Calcutta  would  not  take  uk. re  than  ten  days 
or  a  fortnight. 

bo.  The  lloating  of  single  logs  has  declined  in  importance  in  Xorfh  .\meric« 

...  froma  varietvof  caases.     Losses  in  time,  as 

River  driving.  ,  •        .    ,         ,         ,  •    i    i  •■ 

well  asm  material  and  value. weigh  heavilv 

with  the  We.storn  lumberinan.     He  cannot  help  but  think  of  the  lo.ss  of     interest 

wh<  II  logs  are  hung  up  and  <lo  not  passdmni  in  one  season.     Owing  to  the  high  price 

of  labour  and  hor.ses,  it  would  be   an    expensive    bu.sincss   to   recover  stray  h.gs 

systematically,  so  that  a  large  number  are  lost  aimually.   Mr.  Bryant  estinuites  losses 

from  all  causes  in  river  dri\  ing  at  anything  from  Id  to  ."lO  per  cent. 

Tn  the  elephant  Burma  certainly  possesses  a  decided  advantage  in  respect  of 
floating  operatioru*.  At  the  same  time  the  los.ses  in  floating  teak  in  Burma  are 
certainly  not  negligible,  and  it  would  be  well  worth  while  for  the  Forest  Dep.irlment 
to  take  steps  to  find  out  what  the  losses  amount  to.  Nobody  inside  the  department 
knows  definitely  at  present. 

It  is  not  improbable  that  the  float  ing  of  teak  logs  may  to  some  extent  give 
place  to  extraction  by  rail.  A.ssuming  that  logging  railways  are  installed  in  a 
given  mixed  forest  for  the  extraction  of  timbers  other   than   teak,    the  (jue.stion 
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Plate  LIV. 


(1).     Splash  Dam  from  below. — Wind  River,  Wasliington. 


(2).     Splash  Dam  raising  water  level  35  feet. — Blmint  Coimiy,  Tenii. 
U.  S.  Forest  Service  Photo. 


(para  86). 
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Lower  en  1  of  ■  rinme  brnging  Mwn  timber  lr<.m  Miii  lo  r«iiw.j.— l>mm..in*,  C«i.fonii*, 


(2)- 


Fiame  for  iog»  np  to  i  it*   in  amun-u-r. — Addiv,  Ii»Lu. 


(pM»«7). 
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may  well  be  asked  whether  it  would  not  pay  to  move  the  teak  in  the  same  v,  „ 
either  for  the  whole  or  for  part  of  the  journey  to  the  mill  or  sale  depot.  '^^' 

In  answering  such  a  question  the  capital  cost  of  the  railway  and  plant  need 
not  be  included,  unless  extra  plant  is  recpured  to  cope  with  the  extra  traffic.  The 
share  of  working  expenses  for  railing  might  well  be  less  than  for  floating  operations. 
A  knowledge  of  losses  would  therefore  be  of  use  in  solving  such  a  problem.  It 
should  also  be  borne  in  mind  that  an  increase  of  traffic  usually  means  a  decrease 
in  expenses  per  ton-mile. 

80.  The  holding  up  of  water  for  floating  purposes    by  means   of  weirs,    or 
Splash  Dams.  "  Sphish  Dams  "'  as  they  are  called,  has  been 

well  worked  out.  It  is  an  effective  method 
of  getting  the  most  out  of  a  limited  supply  of  water.  Construction  is  simple  and 
within  the  capacity  of  ordinary  Indian  carpenters  and  woodmen.  Before  deciding 
to  abandon  a  stream  as  hopeless  for  floating  purposes,  the  use  of  splash  dams  is 
worth  considering  in  its  place  along  with  other  training  works. 

87.  The  use  of  water  flumes  for  the  transport  of  logs  is  not  so  common  as  for 

Flumes,  sawn  timber.  A  good  example  of  a  log  flume 

was  seen  at  Addie,  Id  iho.  A  good  example  of 
a  flume  for  sawn  timber  was  seen  at  Bridal  Veil,  Oregon,  and  another  at  Lamoine, 
Cahfornia.  In  both  cases  the  tract  worked  by  the  lumber  firm  is  high  up  in  the 
mountains,  the  lowest  part  being  3,000  feet  above  the  public  railway.  Sawmills 
are  situated  up  above  in  the  wooded  areas,  and  the  sawn  timljer  is  sent  down  bv 
flume,  5  miles  long  in  one  case  10  miles  long  in  the  other.  It  only  takes  from  15  to 
29  minutes  for  a  piece  of  timber  to  come  down.  One  dra^.v-back  to  such  a  method  of 
operation  is  having  to  haul  all  machinery  and  stores  up  into  the  woods  by  road  ;  a 
by  no  means  small  undertaking  as  the  plant  inc'ludes  several  miles  of  rails,  a  num- 
ber of  skidding  machines  and  the  complete  equipment  of  a  large  mill. 

The  description  of  flumes  in  "Logging  "  and  also  in  Bulletin  No.  87  of  the  U. 
S.  Department  of  Agriculture  may  usefully  be  studied  ]>y  officers  interested  in 
the  extraction  of  softwood  sleepers  in  the  Himalayas. 

88.  There  is  nothing  much  to  remark  about  ordinary  rafting.     For  want  of 

■  River  rafting.  ^'"^^^^  more  use  is  made  of  chains  and  sta])les. 

Of  much  the  same  type  is  the  rafting  done  in 
the  more  sheltered  waters  between  Vancouver,  and  other  islands,  and  the  mainland 
and  on  the  Columbia  Kiver  for  local  mills  (  7'ide  "  Logging"  page  389).  Between 
two  rows  of  logs  tied  end  to  end  (  and  called  "  Boom  Sticks  ")  the  logs  are  packed 
loosely,  without  being  tied  at  all.  At  intervals  long  poles  (  "'  Swifters  ")  are  tied 
across  from  side  to  side,  on  top  of  the  logs,  to  keap  the  raft  ("  Boom  ")  from  bulging 
outwards.  Two  long  logs  fastened  to  the  front  ends  of  the  boom  sticks  in  the  form 
of  a  triangle  give  a  place  of  attachment  for  the  towing  rope. 
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